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electric farming 


helps the Nation 


Electricity plays an ever increasing part in British farming. Today, 
it is also important that it should be used with maximum efficiency, 
both in the interests of the farmer and of the nation. 


That is why, during the coming months, special efforts are being made 
by the Electricity Council to ensure that farmers get the fullest advantage 
from all their electrical equipment. 


A new booklet entitled ‘Electric Farming’ has also been published. 
Copies of this and other technical literature are available free from your 
Advisory Officer. Contact him without delay. 


electric farming pays 
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A LOT OF FARMERS 
WHO HAVE AN ATCOST 
SAY THAT IT’S NOT ONLY 
THE SET UP AND THE 
PUTTING UP THAT’S SO 
IMPRESSIVE... 








..1T?’S THE FOLLOW UP! 


When your Atcost is up, shipshape, tidy, 


and ready to last a lifetime, that’s not the | 


end of it. The Atcost service is sti// at your 
service; yourAtcostrepresentativeis always 
available to make sure that the building is 


Paddock Wood, Kent. Paddock Wood 333 

St. Ives, Huntingdon. St. Ives 2491 

St. Helen’s Auckland, Co. Durham. Bishop Auckland 3961 
100 Northgate Street, Gloucester. Gloucester 26861 
and ATCOST (SCOTLAND) LIMITED 

1 Melville Terrace, Stirling. Stirling 2532 


completely satisfactory and to give you 
any help or advice you may need. 

To find out more about Atcost buildings 
and the Atcost service, just send the coupon 
below today. 


Saaeneaieenaianeentntnasieatantieteaaaia 


To: ATCOST LIMITED. | would like full details 
of Atcost buildings and the Atcost service. 
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the SPECIALISTS in the manufacture of 


DUTCH BARNS & 
AGRICULTURAL 


Over 100 years’experience in the manufacture 
and construction of farm buildings is at the 
service of anyone who consults John Elwell 
Ltd. For specification, quality and delivery 
they specialize in satisfaction. Remember — 
John Elwell Ltd. can meet all requirements 
for Dutch Barns and Agricultural Buildings 
of all types, Galvanized Pig and Cattle 
Troughs, Fencing Standards and Netting 
Stakes, Wheelbarrows, etc. 

Full details from the manufacturers:— 

JOHN ELWELL LTD. ROOD END IRONWORKS 


OLDBURY, Near BIRMINGHAM 
Tel: Broadwell 1415-6-7-8 Grams: ‘Sections, Oldbury’ 








CASSELL 


TECHNICAL BOOKS New books 


GASSELL FARM BOOKS 


No. 13. FARM WORKSHOPS by Brian J. Bell—Describes the equipment and materials necessary 
for the farm workshop and the principal processes that the farm mechanic will be expected to 
carry out. Illustrated, 7s Published 23rd March. 


No. 14. COMMERCIAL POULTRY by Clive Tetlaw—A guide to the poultry industry as it is 
today, emphasising the latest advances and techniques. Illustrated, 7s Published 23rd March. 


THE CASSELL BOOK OF FARM STUDY 3 ,Edited by Graham Boatfield—A further jacketed, 
omnibus edition of individual titles in the successful Farm Books series, comprising Farm Planning, 
Farm Accounts and Farm Records. 18s Just published. 


THE CASSELL BOOK OF FARM TRAINING by Graham Boatfield—Outlines the present 
prospects and opportunities for employment in agriculture and sets out the facilities for full 
and part-time education. An invaluable complement to the Cassell Farm Books series. 5s Published 
23rd March. 


Teachers are invited to write for inspection copies, and/or for a copy of our Agricultural Books 
catalogue, to: 


Cassell & Co. Ltd., Educational Department, 35 Red Lion Square, London, W.C.1. 
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MY CROPS HOME-AND-DRY 


Perfect harvests are pretty rare—it’s usually 

a battle with the weather, wet grain, doubtful 

storage perhaps. | thought ahead and invested Blackburn 

in a Blackburn Higgson Grain Store—it’ the 

right answer and well worth the investment. , LMICIGISOM 
% Fully approved by the Ministry for farm 

improvement scheme grant. GRAIN STORE 

* All alloy cladding—requires no painting. 


% Strong steel jig-built frame in easy to handle, 
bolt-together sections can be erected by three 
men in four days. 


% Special heavy-gauge grain retaining walls on 
four sides to take the full thrust of maximum 
capacity of the grain. 

% Only concrete pads required for the stan- 
chions—no complicated foundations. 

% Large 12’ wide, 14’ high double doors to 
permit entry of lorries and farm vehicles. 











We also supply specially designed main air ducting, 
laterals and fan heaters which unite into a complete 
system tailored to meet your particular needs. Write for 
further details, or better still, phone Coningsby 466 to 


oo =a arrange for our representative to call. 
Blackb Fee BLACKBURNS DEVELOPMENTS (CONINGSBY) LTD 
E : CONINGSBY, LINCS. 
Telephone: Coningsby, 466 BLSS 
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You get top value 
when you use 


Basic Sla 
or K-Slag 


in your seedbeds 


These quick-acting, long-lasting fertilizers provide the ideal found- 
ation treatment for kale, rape, reseeds, turnips and swedes. And of 
course you will see the benefit in the subsequent crops in the rotation. 


Place your order with your merchant NOW 
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we oon applied at three year y 
day whe 





oe you—practically Available throughout Great Britain. 
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in the Case for Fisons Fertilizers, cont’d 


It doesn’t need a soil scientist to interpret 
the evidence in our picture. 

The Land-Rover on the left carries all the 
evidence of a sticky heavy clay. The one on 
the right is splattered with mud from a lighter 
loamy soil. Yet these two vehicles were driven 
off farms just a few miles apart. 

Important? It certainly can be—when you 
come to order fertilizer. Because the potash 
requirements of clay are sometimes less than 
half those of lighter soils. And unless you get 
the fertilizer that is exactly right for your kind 
of soil (not to mention your climatic conditions 
and rotation), you could be paying out money 
on unnecessary plant foods and reducing both 
the yield and profitability of your crop. And 
soil is only one of the many factors that are 
vital when choosing fertilizers. 

Fisons employ a great number of research 


¢ 


scientists to study the nutrient requirements 
of crops grown on different types of soil, 
and in different rotations. Their work has led to 
the production of a range of fertilizers which 
covers all the conditions that any farmer faces 
from one end of the country to the other. 

And this of course is why Fisons issue re- 
commendation books area by area. All you 
farmers who read the books and follow the 
recommendations know the wisdom and plain 
practicality of this policy. You can count its 
benefits in simple £ s. d. 

Just three or four 
Just three or four fertilizers from Fisons full 
range will meet the exact requirements of your 
particular farm-—your crops-— your rotation — 
your soil conditions. Fisons, alone among 


fertilizer manufacturers, give all these factors 


the attention they deserve. 
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Straw and 
Concentrates 


for 


Dairy Cows 


C. J. Duncan 





For some years now, dairy farmers have often been recommended to follow 
the code of ‘low cost’ milk production from grass and grass products. 
Although a good crop of grass is undoubtedly the cheapest cow food, 
especially in terms of starch equivalent, there are difficulties in ensuring 
efficient utilization of grazing and conservation for winter feeding. Dry 
matter losses in making and storing silage and hay frequently amount to 
30 per cent. Some are trying to overcome these problems with sealed grass 
storage or quick haymaking techniques, whilst others are looking for ways 
of eliminating silage and hay from the winter maintenance ration. 

In the eastern counties, various arable by-products are obvious alter- 
natives to grass conservation, for part of the winter at least. Straw is one 
arable by-product which is freely available in many parts of the country, 
and which is often discarded and burnt. Can we profitably utilize more 
straw as the only roughage for dairy cows in winter, even if its nutritive 
deficiencies must be supplemented with concentrates? On many mixed or 
predominantly arable farms, spring is the busiest time of year. It is unfor- 
tunate that silage and hay-time usually clashes with sugar beet singling, 
and the cash crop must take preference. It is, therefore, not surprising that 
much of the grass crop is left past the optimum stage of growth for cutting, 
and the resultant winter feed is of low quality. Furthermore, straw and 
concentrates are attractive, when compared with the toil of cutting and 
carting silage or kale in winter. These, then, are some of the arguments for 
straw feeding. 


- 


Straw as a feed 


There is, of course, nothing new in feeding straw to ruminants. In fact, 
straw has always been included in dairy cow rations along with succulent 
roughages, such as kale and sugar beet tops. However, it is a new approach 
to rely on straw as the only roughage for cows and to make up the main- 
tenance diet with concentrates. Wheat straw is unacceptable because of its 
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physical qualities, but barley and oat straw are eaten readily by adult cattle. 
Straw has an overall poor nutrient value, especially low in protein, minerals 
and vitamins. Furthermore, because of the high fibre content, digestibility 
is low. For these reasons, the milking cow should at most consume 14-16 lb 
of barley straw per day; and a supplement to straw must provide 75 per cent 
of the energy requirements for maintenance and nearly all of the protein, 
minerals and vitamins. Nevertheless, straw is essential in such diets as it 
supplies the fibre required for good rumen function and maintaining butter- 
fat levels. 


dy 


Ad lib. barley straw on offer from racks 


Experience in Norfolk 


During the winter of 1965-66, straw feeding was investigated in a number 
of Norfolk dairy herds. The object was to study the change from silage or 
hay to straw feeding in herds of differing sizes and breeds, on farms of 
various acreages, using the range of commercial straw supplements then 
available. In all, 30 farms were visited regularly, of which 19 were truly 
using straw as the only roughage for milk production. Farm size ranged 
from 50 to over 2,000 acres, herd size from 12 to 173 cows, and breed was 
mainly Friesian—with one herd of Ayrshires and some Jerseys in two of 
the Friesian herds. It is worth emphasizing that there were no high-yielding 
herds in the sample, and a true average yield per cow of 900-1,000 gallons 
per annum was typical. Stocking rates varied widely from 0-7 to 2-7 forage 
acres per cow. This small investigation served to record experiences with 
straw feeding by close observation, and this article contains details of 
technique noted on these 20 or so farms. 


Straw supplements 


Most feed manufacturers now have maintenance concentrates in their 
selling range. These can either be complete in themselves, or designed to 
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be fed as balancers to barley. Alternatively, liquid urea formulations can 
be used with rolled barley to make up the maintenance ration with straw. 
As always, there is no reason why maintenance concentrates should not 
be home-mixed. There are many ingredients which could be used in a home- 
mix, and one simple ration is set out below—designed to be fed at 7 Ib 
per Friesian cow per day with 12 lb of barley straw: 


Complete maintenance concentrate 


18 cwt rolled barley 
2 cwt soya bean meal 
40 Ib dairy minerals 
2 Ib vitamin supplement to supply: 


8 m.1.U. vitamin A 
2 m.LU. vitamin D, 


On present-day prices, the materials for this ration would cost approximately 
£27 5s. per ton (rolled barley at £23 per ton and soya bean meal at £50 per 
ton). If straw has a value of £4 per ton, the maintenance cost per cow in 
this case is less than 2s. 2d. per day. Mixing must be thorough and even, 
because the small mineral and vitamin portions are important to the cow 
on such a feeding system. Even when a charge for machinery and labour 
is included, home-mixing can save 2d. or 3d. per cow per day, when compared 
with proprietary maintenance concentrates. 


Urea 
Many people think that straw feeding automatically involves the use of 


urea or similar non-protein nitrogenous substances. This is a false impression. 
There is no doubt that urea can be an efficient substitute for conventional 
protein in ruminant diets, and if urea is included in a concentrate there 
should be a cost saving of approximately 30s. per ton. However, there is 
no reason to suppose that it is better than protein or that it will give improved 
intake and digestibility of fibre with milking cows. Urea is broken down 
to ammonia in the rumen, and—under optimum conditions—the rumen 
bacteria synthesize bacterial protein from this ammonia. The bacterial 
protein then passes further along the alimentary tract where it is digested 
in the normal manner. Under conditions of sub-maintenance, when the 
crude protein of the total diet is less than about 6 per cent, the addition of 
urea to the ration will stimulate the growth of rumen bacteria and will 
therefore improve digestibility and increase the intake of fibre. But, the 
addition of protein nitrogen will have the same effect, and the only advantage 
in using urea is cheapness. In the case of the milking cow, the animal should 
never experience such a nitrogen deficiency, and urea is merely a cheap 
substitute for protein. 

The difficulty of defining the limit of urea inclusion is to know whether or 
not optimum conditions for utilization exist. If it is fed in large amounts, 
ammonia is rapidly liberated in the rumen and much escapes into the blood 
before the rumen flora can use it. Not only is this wasteful but it is obviously 
highly dangerous to the animal and can result in fatal toxicity. Therefore 
the consumption of urea by an individual animal must be controlled, by 
using special lick feeders with liquid preparations, or by ensuring thorough 
and uniform mixing in a concentrate. For the same reasons, it is not 
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advisable to suggest the use of straight urea on farms. Urea pre-mixes can 
be purchased, containing 5 per cent or 10 per cent urea, designed to be 
mixed with cereals in a 1 : 4 ratio to give a concentrate containing 1 per 
cent or 2 per cent urea. In this way the dangers of toxicity through uneven 
mixing are considerably lessened. In any case, pure urea absorbs water very 
readily and is therefore difficult to store. 


The same concentrate for maintenance and production 


It is often useful to relieve some of the pressure of feeding in the parlour 
and to feed for some production outside, along with the maintenance ration. 
In fact, there is no reason why a single concentrate should not be formulated 
for both maintenance and production. One can use a 14 per cent crude 
protein dairy mix for this purpose up to 6 gallons of milk production, 
provided that the levels of minerals and vitamins have been stepped up to 
compensate for their absence in straw; 7 Ib per day of such a concentrate 
should be fed for maintenance of the Friesian with 4 Ib per gallon of milk, 
and with a minimum of 10 lb of barley straw. 


Feeding recommendations 


When specific maintenance concentrates first appeared on the market, 
many wondered whether each cow would receive its fair share of food at 
a trough, and if yields would suffer from imprecise feeding. Experience has 
shown that these fears are unfounded if simple management precautions 
are taken. The straw must be clean and free from mould or dust, and should 
be fed ad lib. from racks where consumption can be checked. Straw intake 
will obviously vary between cows but, on average, consumption should 
not drop below 10 Ib or exceed 16 ib per cow. During the change-over period 
on to a straw diet, cows are often reluctant to take enough straw. On the 
other hand, intake can be excessive if the maintenance concentrates are 
unpalatable. 

Most of the cow’s nutrient intake will come from concentrates, so it is 
important to help each animal to receive her requirements at the trough. 
Individual feeding in a cowshed or yokes is ideal, but in loose housing 
situations, trough feeding works well in practice. There should be enough 
trough space for each cow (2 ft 3 in. per cow for Friesians) and the stockman 
must eliminate severe bullying by splitting the herd into yield or age groups 
if necessary. Furthermore, it is advisable to offer the ‘outside’ concentrates 
in two feeds, two or three hours after each milking. 


Economics of straw feeding 


Perhaps the most important implication of a change of system away from 
hay and silage is the effect on the economy of the farm as a whole. Any of 
the various supplements to straw will increase the variable costs of feeding 
by £15-£22 per cow for a whole winter. Thus margin over concentrates 
and gross margin per cow will be reduced by this amount. To offset this, 
the stocking rate must be improved by approximately 0-4 acres per cow 
to break even on the barley and grass farm. Either some of the forage area 
will be ploughed for cash crops (usually barley), or cow numbers will 
increase on the same acreage. A gross margin budget for straw feeding 
should also take account of less overtime on silage-making in spring, reduced 
variable costs of forage, and reduced costs of bought-in fodder—on the 
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Maintenance concentrates being fed at 
a trough to the Friesian herd on the farm of 
W. A. Allen ard Sons at Deopham, Norfolk 


plus side. Against this is the possible loss of some ploughing grant, and the 
cost of the extra straw consumed at market price or variable cost if home- 


grown. 

In the majority of advisory cases under the Norfolk investigation, where 
straw feeding was planned for the whole winter, the budget broke even. 
A change had, then, to be justified on the grounds of labour-saving and 


convenience. Indeed, it was found that most people considered straw 
feeding merely as a means of easing the labour situation. Unfortunately, 
fixed labour costs rarely decrease, and the extra costs of straw feeding 
cannot be justified in this way if the wages bill does not change. In any 
case, the spring labour peak may be eased at the expense of autumn, when 
extra straw must be baled in good condition. 
In the situation where all winter feed must be bought-in for the dairy 
herd, straw feeding is expensive, as the following table shows: 
Maintenance ration Cost per cow 
per day 
s. d. 


20 Ib good hay @ £12 per ton 2.32 


15 lb poor hay @ £6 per ton and 
6 Ib rolled barley @ £23 
per ton 


12 lb barley straw @ £4 per ton 
and 6 lb complete mainten- 
ance concentrate @ £38 
per ton 2 53 


However, when buying-in hay, a stockman never knows the true quality 
of the roughage. Conserved grass products are notoriously variable in 
quality. Herein lies a possible definite advantage for straw as the basis of 
cow rations. Because straw is much more constant in quality, formulation 
of diets could be more accurate, and this could lead to improvements in 
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fertility, for example. Such a possibility is unproven as yet, and this is one 
of the points which require attention at experimental centres. Indeed, we 
have little independent trial experience of straw diets and many such 
questions need answers. Overall, it is fair to say that straw feeding works 
in practice, and the economics of feeding concentrates for maintenance 
can be favourable—especially in the eastern counties. 





When the survey referred to in this article was carried out, the author, Christopher J. 
Duncan, B.Sc.Agric.(Hons.), N.D.A., was Assistant District Agricultural Adviser at 
Norwich. He has since resigned from the N.A.A.S. and is now Assistant Manager on an 
intensive Fen farm. 





Animal Breeding Research Organisation 


of the 


Agricultural Research Council 
Report — January 1967 


The fifth Annual Report which includes the following projects has now been 
published. 


Sheep and lambs J. L. Read 

Reduced fertility in mice born in large families | .N. Bateman 

A study of behaviour in twin cattle H. P. Donald and D. W. Anderson 
Is lamb birthcoat type related to hardiness? A. F. Purser 

Congenital and hereditary defects G. B. Young 

Starting from scratch with scrapie A. G. Dickinson and H. Fraser 


Copies may be obtained from A.B.R.O., West Mains Road, Edinburgh 9, or 
from Her Majesty’s Stationery Office bookshops (addresses on page 154) 
price 6s. 6d. (postage 6d. extra) 








The One-Man Farm 


W. G. Owen 





LIVESTOCK-REARING farms differ in many important ways from farms which 
pursue other more lucrative enterprises such as milk production and cereal 
growing. The minimum size of holding necessary to give a satisfactory 
income from livestock rearing has, over recent years, increased considerably. 
It would be difficult to give an exact figure because one’s views of what is 
a satisfactory income vary a great deal according to one’s upbringing and 
outlook upon life. It also depends on the value of money, which is continually 
changing. A fair estimate could be that a holding of 150 acres is necessary 
today to give a satisfactory income compared with 50 acres, ten years ago. 
This is in sharp contrast to dairy farms where intensification has enabled 
the 50-60-acre farmer to keep pace with rising costs in raw materials and 
the ever-increasing cost of living. Not only has intensification been successful 
with dairy cows, but advances in labour organization and economy have 
kept pace with the rapid rise in the number of dairy cows. 


Problems of management 

Livestock rearing is proving to be a much less flexible system of farming. 
Some intensification has taken place from perhaps a figure of 2-5 acres 
per livestock unit to 1-6 acres on a few selected farms. On these few farms 
intensification in livestock rearing has brought about acute problems of 
management. The table below shows what can happen on a particular 
farm so far as stock numbers are concerned. 


Stocking of 150-acre livestock-rearing farm 


Traditionally stocked Intensified 
at 2-1 acres/l.u. to 1-6 acres/l.u. 
20 Cows 30 Cows 
1 Bull 1 Bull 
5 Heifer replacements 7 Heifer replacements 
20 Calves 30 Calves 
240 Breeding ewes 258 Ewes 
60 Replacements 65 Replacements 


These figures assume a moderately heavy ewe such as the Clun and that more 
stock would generally be kept in the form of cattle. There are, of course, 
infinite variations which could be made to the above table. 
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Mr. Alun Price with 
his prize-winning 
Welsh ram 


The problems that arise are quite staggering, especially if we assume, 
as is very often the case, that this is a one-man farm. Much more winter 
fodder will have to be made and the attention required to grazing manage- 
ment, calving and lambing wili have to be that much more intent and careful. 
Indeed, the farmer’s whole attitude will have to be very cool and calculated 
to manage these extra animals without becoming overwrought by slight 
mishaps which will undoubtedly increase under the pressure of the additional 
work involved. The very difficult climate was bearable when only 20 acres of 
hay were conserved, but the few more days necessary to harvest a further 
10 acres appear to be missing. 

The same pattern is apparent at lambing and calving, extra lambs and 
calves being lost because of the pressure on the one-man farm. The apswer 
would appear to be that one should employ a man. If we consider briefly 
the estimated net farm income this is obviously out of the question. The 
estimated net farm incomes for our two rates of stocking could be as follows: 

Estimated net farm income 
Traditionally stocked Intensified 
at 2:1 acres/l.u. to 1°6 acres/l.u. 
3 J 
20 cows x G.M. per head £50 1,000 30 cows X G.M. per head £50 1,500 


240 breeding ewes x G.M. 258 breeding ewes X G.M. 
per head £5 1,200 per head £5 1,290 


2,200 2,790 
Less fixed costs £9 per acre 1,350 Less fixed costs £9 per acre 1,350 


Estimated net farm income 850 Estimated net farm income 1,440 


It is apparent that to employ a man would immediately wipe out the effect 
of intensification. 


Possible solutions 


Having outlined the problem there are two or three solutions worthy 
of mention. In the first instance many practical farmers choose to increase 
their fixed costs by expenditure on new buildings for cattle. Many of these 
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take the form of self-feed silage set-ups. This seems to be a highly attractive 
solution and a great many farmers in our livestock-rearing areas have taken 
advantage of the grants available for new buildings. The net cost of new 
buildings is probably best expressed in terms of extra fixed costs per acre 
and will vary according to the size of the buildings erected. It is certain 
that even quite substantial investments would appear to be reasonable when 
considered in this way. 

A second, less spectacular way of solving the labour problem is to buy 
winter fodder. This has advantages which really matter to a hill farmer. 
Partial buying of hay can be such as to leave an acreage of hay to be 
harvested which can be managed without undue worry. Complete buying of 
hay would not normally be recommended as there are always a few acres 
which benefit from cutting. A well-known Breconshire farmer, Mr. Alun 
Price, Tanyfedw, regularly buys a quantity of hay. His farm is 188 acres 
and is stocked at the rate of 1-6 acres per livestock unit. He employs no 
regular labour and finds the buying of 30 tons of hay at prices of £10 to 
£11 per ton in July each year a very worthwhile practice. His only worry 
is that too many people may in time adopt this practice and thus force up 
the price of hay. Buying of hay has meant to Mr. Alun Price a summer 
when he can concentrate on the grazing management of his sheep and cattle. 
Two or three extra fields are available for grazing by the ewe flock in the 
spring with considerable benefit to the lamb. Buying hay has allowed time 
for his favourite pursuit of showing high-class stock at local shows and 
enjoying country life to the full. 


A labour pool? 


A permanent solution to the labour problems on our one-man farm may 


well be a labour pool which can be called on in times of stress. This idea 
has been put forward by the N.A.A.S. in Brecon and Radnor and follows 
the lines of the already existing services for dairy farmers. Ideally, a pool 
of labour would be composed of reliable and experienced farm workers 
who could attract a higher-than-average wage. They would be capable of 
such tasks as caring for ewes at lambing time or cattle during the winter. 
They might well be members of existing shearing gangs who at present 
either work at home or occasionally spend their time on contract work 
such as ditching or fencing during the winter. 

Whatever solution is chosen to ease the pressure on the one-man farm, 
it must always be remembered that what appears to be a simple problem of 
a partial budget in the case of new buildings or buying hay is also part and 
parcel of the much wider problems of rural depopulation. It is important 
to remember that the execution of plans for increased production from the 
hills depends to a large extent on whether scarce resources, especially man- 
power, are organized effectively. - 


The author wishes to acknowledge the assistance given by 
A. W. Prowel, U.D.A., County Agricultural Adviser for 
Brecon and Radnor, in the preparation of this article. 





W. G. Owen, B.Sc.(Hons.), comes from a Caernarvonshire farming family and took his 
degree in agriculture at the University College of North Wales, Bangor, in 1958. Previously 
with the Hill Farming Research Organisation at Glensaugh, he is now in the N.A.A.S. 
as the District Agricultural Adviser for West Brecon. 
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Control 


of 
Wild Mink 


Harry V. Thompson 





IT is now widely recognized that biological communities, although often 
extremely resilient, may be radically changed by the introduction of alien 
species of plants or animals. Speaking generally—and allowing that there 
are notable exceptions—large, continental countries usually adopt a more 
permissive attitude towards animal introductions than do island nations 
with more circumscribed territories. In an earlier article (Agriculture, 
December, 1964, pp. 564-7), the development of European fur farms and the 
breeding of the North American mink (Mustela vison) were described. 
From 1929 to 1945 there were only a few mink breeders in Britain, but 
their numbers increased greatly after the war and there were over 700, 
of greatly varying sizes, by 1962. Wild American mink in Europe are all 
derived from those which have escaped from fur farms, except in Russia 
where 30,000 mink were released to breed and provide wild pelts. 


Escaped—and caught 


Losses of poultry in Britain have been attributed to escaped mink since 
1951 and mink are known to have bred in the wild at least since 1957. 
Subsequent cases of mink killing hens, pheasants, domestic ducks, water- 
fowl and other birds, with further evidence of families of wild mink being 
reared on several rivers in England and Wales, led to all mink farms being 
brought under control in 1962 by the Mink (Importation and Keeping) 
Order, made under the Destructive Imported Animals Act 1932. 

There are now 300 licensed mink breeders in England and Wales, and 
enforcement of the regulations for keeping mink should ensure that there 
are few further escapes. But there are still the established breeding popula- 
tions to be considered. For some years, and particularly since 1961, infor- 
mation about mink in the wild has been collected by Ministry officers 
throughout the country and the totals of mink known to have been caught 
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MINK CAUGHT IN THE WILD 





pre- 
1961 1962 1963 1964 


1965 Totals 





ENGLAND 
South East 
Hampshire 
Kent 
Sussex 
Oxfordshire 
Berkshire 


South West 
Wiltshire 
Devon 
Dorset 
Gloucestershire 
Somerset 
Cornwall 


Yorks/Lancs 
Lancashire 
Yorkshire 


Eastern 
Suffolk 
Essex 
Norfolk 
Cambridgeshire 
Hertfordshire 


West Midland 
Shropshire 
Staffordshire 


East Midland 
Lincolnshire 
Derbyshire 
Nottinghamshire 
Northamptonshire 


Northern 
Northumberland 
Cumberland 
Yorkshire N. Riding 


Total England 


WALES 


Cardiganshire and 
Carmarthenshire 

Pembrokeshire 

Glamorganshire 





Total Wales 


ToTAL ENGLAND AND 
WALES 


2715 ~«775~—«1,620 


784 


> 
6 
4 


1,713 





are summarized in the table on page 115. Some of the annual totals are 
higher than those previously published, because further inquiries sometimes 
elicit additions to the records relating to earlier years. 


Mink caught 


The annual catch has increased substantially since 1961, and most 
markedly during 1965. But the figures for the final year are not necessarily 
a cause for alarm, since from the Ist April, 1965, a determined effort has 
been made to limit the spread of mink in those areas where they are known 
to be established. Eight trappers have been engaged specially for this work 
and over 1,500 live-traps have been made and issued, mostly to river keepers 
and riparian landholders. 


How widespread? 


The most striking features of the 1965 results are the great increases in 
numbers caught in Devon and Yorkshire/Lancashire, the discovery of 
substantial numbers of mink in Sussex, and the increased catches in Wiltshire 
and Somerset. Much of this can be attributed to the greater effort being made, 
but it is evident that mink are more widespread in southern England, and in 
Yorkshire and Lancashire, than was previously believed. The reduced 
catches in Hampshire, where mink have been trapped intensively for several 
years, may indicate that these populations are being contained. It would be 
rash to draw any conclusions about the situation in 1966 from figures for 
only the first nine months, since the success of trapping varies seasonally and 
mink breed during the spring and early summer. From January to September, 
1966, 513 mink are known to have been caught in England and 39 in Wales, 
and in those counties which had shown a substantially increased catch in 
1965, the figures were generally lower. It is too early to be either alarmist or 
complacent about the problem. Potentially, the mink could be a very serious 
pest and it is worth while making a determined effort to limit its spread. 
Within two years it should be possible to tell if the effort is succeeding. Mean- 
while it should be remembered that occupiers of land are under a legal 
obligation to notify the Ministry (the Department of Agriculture and 
Fisheries in Scotland) of the presence of mink on their land so that steps can 
be taken to destroy them. Mink can be taken by shooting, cage-trapping and 
tunnel-trapping and any caught alive should be humanely destroyed either by 
shooting (a -410 shotgun or -22 rifle is recommended) or, if the facilities are 
available, by the use of chloroform or carbon dioxide. 





Harry V. Thompson, B.Sc., F.1.Biol., is a Senior Principal Scientific Officer and Head of the 
Land Pests and Birds Research Department of the Ministry’s Infestation Control Labora- 
tory. 





Co-operation in practice 


A Successful 


Livestock 


Venture 


Hamish Anderson 





South Western Farmers Pig Scheme 


In the last few years many agricultural co-operative societies have been 
under pressure from their members to add livestock marketing to their 
services. Most societies started with pigs, partly because of the demands from 
feeders and producers alike for this service, and partly because pig farming 
lends itself readily to organized marketing. 

South Western Farmers Ltd. was early in the field, a pilot scheme being 
started in Devon in May, 1963. The Society, with some 7,000 members, 
covers all Dorset and a large part of Devon and Somerset, and pig produc- 
tion in all its forms is an important part of its members’ activities. From the 
outset the Society’s aims were fourfold: 


To offer producer members a regular outlet for their weaner and 
store pigs at known prices. 

To offer feeder members regular supplies of these pigs of the type 
and weight they required. 

To effect a gradual but steady improvement in the quality of stock 
handled. 


To arrange as far as possible for all transactions to be based on 
firm contracts. 
A livestock officer was appointed at the outset. As the Scheme progressed, 
and with the subsequent addition of a Calf Marketing Scheme, three field 
officers were added to the staff, one in each county. 


Conditions of entry 


Producers wishing to join the Scheme are asked to submit their herd 
and premises to inspection and to agree to a quarterly veterinary inspection 
of their pigs. They contract to offer all pigs other than replacement gilts 
to the Society, and these are paid for on a weight basis at prices fixed in 
advance. Feeders contract to take regular consignments of pigs according to 
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their requirements. To producer and feeder alike a charge (at present 3s. 6d. 
per pig) is made to cover administration and haulage. Pigs are weighed on 
scales on the producer’s farm, and the price is based on these weights. 
In practice, there is an average weight loss of 2 lb per pig during transit. 
In the early stages it was found more difficult to get firm contracts from 
feeder members than from producers, but as confidence was gained in the 
Scheme, and feeders found they could rely on getting the type of pig they 
wanted, there was a much greater willingness to enter into firm contracts. 


Throughput 

From the outset the Scheme was a success. In the first year 25,000 pigs 
were handled; in the second year throughput increased to 41,000 pigs 
and in the third year to 43,000. In 1966 a throughput of 50,000 pigs was con- 
fidently expected, going against the general trend of a cut-back in national 
pig production. This is a measure of the confidence the Scheme has built 
up between its breeder and feeder members, and of the relative stability that 
it has created in this branch of local agriculture. 


Fixing the prices 

In fixing initial prices regard was paid to the general level of market 
prices and a middle price was taken throughout the weight range (at that 
time between 40 and 80 Ib live weight). This first price was a reasonably 
accurate assessment as it remained unchanged from May, 1963, until 
September, 1964—a period of eighteen months. Thereafter until February, 
1966, prices had to be altered three times, all in a downward direction. 
The swing in the national pig cycle has resulted in our current price, as 
from May, 1966, being right back to where we started. The big difference 
is that whereas we then considered 80 Ib as being our maximum weight 
for a store pig, the demand has steadily pushed us towards ever-increasing 
weights, and now many of the pigs that we handle are between 100 and 
140 Ib live weight. Pig feeding in the South-West covers all aspects from 
lightweight pork to heavy hogs and, in our case, some 80 per cent of all 
pigs handled are the traditional blue pig of the South-West, i.e., Large 
White x Wessex Saddleback, and mainly in excess of 80 Ib. Our producer 
members, many of whom had only sold lightweight weaners in the past, 
are now geared to holding their pigs to these heavier weights and both 
they and the feeders are well satisfied. 


The Calf Marketing Scheme 


Having successfully launched its Pig Marketing Scheme, with the aid 
of an A.M.D.E.C. grant, the Society sought to offer a further service to 
its members in the form of a Calf Marketing Scheme. It was recognized 
that this would be a more complicated development, owing chiefly to the 
very uneven pattern of calvings with two large peaks in spring and autumn, 
and two scarce periods in summer and winter. Further, it was necessary to 
operate in three stages: 


1. Take young calves up to 10 days old from the dairy farmer. 
2. Place these on rearing farms for some 12 weeks. 
3. Transfer the reared calves to the feeding farms. 
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Contracts were prepared at all stages, but here again, while it was relatively 
easy to get dairy farmers and rearers to sign these contracts, the feeders 
were, and still are, reluctant to commit themselves in advance as they prefer 
to play the market. Some 100 dairy farmers, mainly with herds in excess of 
50 cows, contracted to offer all their calves surplus to their rearing require- 
ments and 35 rearers contracted to rear these calves in batches according 
to their accommodation. In the first year 2,500 calves were handled, 
improving to 5,017 in the second year. Here again, transactions are based 
on a price per lb live weight and only healthy calves in excess of 80 lb are 
reared to 200/250 lb before final transfer. It says much for the standard 
of calf supplied and for the stockmanship of our rearers that losses have been 
steadily under 2 per cent of all calves handled. The popularity of barley- 
beef feeding created a strong demand for the Friesian steer but the high 
price of calves and barley in 1965 caused a marked falling off in this form 
of feeding. Consequently, the price of a Friesian bull calf has fallen from 
a peak of 3s. 6d. per Ib to its present 2s., giving £7 10s. per calf less to the 
dairy farmers. There is at present little sign of any improvement in this 
price, in spite of the much-talked-of meat shortage. 


Future developments 


For the future, South Western Farmers Ltd. are taking a keen interest in 
the large-scale developments of so-called hybrid pigs, and the Society 
intends to introduce these gradually to all its producers with the ultimate 
aim of offering a standard pig capable of performing well for all types of 
feeding from lightweight pork to heavy hog. That day is not very far off. In 
addition, marketing of all types of fatstock is now being successfully under- 
taken giving members a complete service for their livestock enterprises. 
The Calf Scheme will expand only as feeders see the real benefits of contract 
buying, but, as with pigs, a steady improvement in quality, together with 
all the benefits that follow from organized marketing and true co-operation, 
is the constant aim of the Society. 





This article has been contributed by Hamish Anderson, a Chartered Accountant, who is a 
livestock officer with South Western Farmers Ltd., of Dorchester. He has been engaged in 
agriculture since 1936, and started a pilot pig marketing scheme in Dorset in 1960. 





Farmers’ Report No. I 


The first of a series of Farmers’ reports has been published by the Agri- 
cultural Development Association. It is entitled Handling maincrop potatoes 
and is based on three years of field study carried out by the National Agri- 
cutural Advisory Service of the Ministry of Agriculture, Fisheries and Food. 

The Agricultural Development Association was founded last year by four 
agricultural societies. The objects of the Association are to initiate and 
encourage developmental research in agriculture so that scientific discoveries 
may be more quickly incorporated into practical farming systems, and to 
communicate technical and economic information to the agricultural 
industry. 








Tax in perspective 


Corporation Tax—Close 


Companies (Distributions) 


G. H. Camamile and E. S. Carter 





THE new corporation tax aims to separate the taxation of company profits 
(corporation tax) from the tax (income tax) on the shareholders’ dividend 
from the company. Previously, companies deducted income tax from 
dividends paid to shareholders, but in fact retained the tax so that the cost 
to the company of a dividend which it paid was only the net amount paid 
out. Under the present system the company still deducts tax but has to hand it 
over to the Inland Revenue. 

A simple example of a company with trading profits of £100,000 and 
paying a gross dividend of £30,000 will help to explain this. 


Old system New system 
£ £ 
Trading profits 100,000 100,000 


Income tax (8s. 3d. in the £) 
Profits tax 56,250 


Corporation tax os 40,000 


43,750 60,000 
Dividend paid to shareholders 
£30,000 less income tax 17,625 17,625 
Income tax to be paid to Inland Revenue 12,375 30,000 





Profits retained 26,125 30,000 


In practice the calculations will not be as simple as this, but this example 
does show how the new system is intended to work. The company, which 
did not pay any dividends but retained all its profits would be much better 
off under the new system than under the old. In the special category of 
close companies the Inland Revenue have, therefore, introduced a rule that, 
except in certain circumstances, income tax would be levied as if distributions 
had been made at a prescribed level so that there will be no loss of revenue. 
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In the past, surtax directions have been used to control tax avoidance 
by the retention of profits free of surtax in a closely controlled company. 
The new rules are in some ways more reasonable, but in other ways stricter 
than the old, and after Sth April, 1966, will be dealt with by the District 
Inspector of Taxes and not by the Special Commissioners. 

Subject to what is said below, the rule now is that if a close company has 
not distributed virtually all its investment income and sixty per cent of what 
remains of its trading or estate income after allowing for corporation tax, 
it must pay over income tax on the amounts by which its distribution falls 
short of this standard (before a liquidation the standard is one hundred per 
cent of all income). Income tax is charged on the shortfall of distributions 
and, for all practical purposes, surtax also falls due on the amount of short- 
fall apportioned among the appropriate members of the company. 

This may be demonstrated by another example: 


Old system New system 
Fs 3 
Trading profits 100,000 100,000 


Income tax (8s. 3d. in the £) 41,250 
Profits tax 15,000 


Corporation tax 40,000 
Available for distribution 
Income tax on 60 per cent of £60,000 

(£36,000 at 8s. 3d. in the £) 14,850 


Total tax paid by company 56,250 54,850 


The actual shortfall calculations are complicated and there are a number 
of factors which have not been shown in the example such as the surtax 
on individual shareholders. These are matters which must be dealt with by 
the farmers’ professional advisers. 

There are certain very important qualifications to the sixty per cent 
principle. Excess directors’ remuneration, that is, directors’ remuneration 
or benefits paid by a close company in excess of the limits allowed for 
deductions against corporation tax, is included in distributions when any 
shortfall is calculated. In some circumstances this can be quite helpful. 

The standard may also be modified for single companies when estate or 
trading income is less than £9,000. This is on a sliding scale and if the income 
is only £1,500 no distribution is required. 

Most important of all, a trading company, such as a farming business, 
may justify a lower distribution than that set by the standard indicated 
above or no distribution, if it genuinely needs to retain its profits after 
corporation tax has been paid. 

If a company can show that it cannot distribute, or cannot distribute 
as much as, the standard without prejudice to the requirements of its business, 
then the company can retain the funds it needs without further income tax. 
In deciding whether retentions are reasonable, account is to be taken of 
the funds that are necessary or advisable for the maintenance and develop- 
ment of the business and not just of its current needs. 

Whether a distribution (or no distribution) is reasonable is a matter to be 
settled with the District Inspector of Taxes in the first place. There is a 
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special procedure for clearing with him the position in relation to any 
accounting period. This makes it possible to arrive at an agreed level of 
distribution in cases where there is any serious doubt. 

As a last resort, whether or not the clearance procedure has been used, 
there is an appeal hearing before the local Commissioners of Taxes. 


Professional advice is essential 


This shortfall legislation is complex and so are the calculations involved. 
The aim of these notes has been to give an explanation of a group of tax 
rules which will affect almost all farming companies. Individual companies 
will have their own professional advisers who will be well aware of the 
many other facets of this problem which have not been dealt with here. 

To sum up, a close company has to distribute, or the company and the 
shareholders are taxed as if it had distributed, all its investment income 
and sixty per cent of its estate or trading income which remains after paying 
corporation tax. This is, however, subject to the overriding principle that 
distributions cannot be expected if they can only be made to the prejudice 
of the financial requirements of the business. 





We are sometimes asked to devote an entire 
issue of Agriculture to a single subject. So far we 
have resisted, but this month, in the following 
pages, we publish three articles on the use of 
chemicals in agriculture and two articles about 
intensive cereals. We think that this departure 
is justified by two factors: the importance of the 
subjects and their general interest. 

















Nitrogenous Fertilizers 


W. M. Waller 





IN recent years world production of nitrogenous fertilizers has increased 
by about 10 per cent annually and their use in agriculture has kept pace 
with this. Plans have already been made for at least a further 70 per cent 
increase in production by 1970, but even this may be inadequate to supply 
the growing need for fertilizers in the light of the rapidly-increasing world 
population and the need in many areas to raise the general plane of nutrition. 


Increasing use 


The increase, about 34 per cent per annum, has not been so rapid in the 
United Kingdom as in the world as a whole. British farmers used an average 
of 31 units of nitrogen for each acre of arable crops and grassland in 1961-62 
and 37 units in 1964-65. Although this is much greater than the amounts 
used in most other countries, consumption lags a long way behind the 110 
and 80 units per acre used in 1963-64 in Holland and Belgium respectively, 
where higher rates than in this country are applied to grassland but not 
necessarily to crops. The biggest opportunities for greater use of nitrogen 
in this country are in grass production. Potatoes and sugar beet are generally 
adequately, if not generously, supplied with nitrogen: cereal production 
would benefit more from making use of the known factors which determine 
optimum use than any great increase in the average rate applied. 

Advances in fertilizer technology have resulted in changes in the forms 
of nitrogenous fertilizers available to the farmer. This is illustrated in the 
following table: 


Percentage contribution to world output of kinds of nitrogen fertilizers 


1956-57 1964-65 


Ammonium sulphate 31 18 
Ammonium nitrate 27 29 
Urea 4 11 
Other forms— 
‘Solids’ 9 15 
‘Solufions’ 15 20 


These figures indicate the decline in relative importance of sulphate of 
ammonia, although the amounts manufactured have been fairly constant. 
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Ammonium nitrate has maintained its importance as a source of nitrogen, 
and in the British Isles and Europe the tendency has been towards greater 
production of this material. Urea and liquid forms of nitrogen have been 
increasing rapidly in importance throughout the world, although neither 
have been used to any extent by farmers in this country. Ammonium phos- 
phates have increased in importance in all the major producing countries 
and are becoming the main source of nitrogen in compounds. 


Sulphate of ammonia 


For many years sulphate of ammonia (21 per cent N) was the dominant 
form of nitrogen for use either as a straight fertilizer or for incorporation 
into compounds. It is now being superseded because of its relatively low 
nitrogen content and the high cost of sulphur. Some new plants are still 
being built in under-developed countries, to which it is attractive because 
it is an easy fertilizer to make and handle at all levels of humidity. 

It is an efficient source of nitrogen in all situations except when used as a 
top-dressing on chalk and limestone soils where there is a possibility of loss 
of nitrogen as ammonia to the atmosphere. Nitrogen in the ammonium 
form is held by clay or soil organic matter and is less subject to leaching 
losses than nitrate nitrogen. This gives sulphate of ammonia an advantage 
for farmers who wish to spread their work load by applying nitrogen some 
weeks before drilling of spring corn. Sulphate of ammonia can be safely 
included in compounds used for combine drilling with cereals without 
damaging germination. 


Ammonium phosphates 


Ammonium phosphates are increasing in importance throughout the 
world and have for some time been common components of compounds 
in this country. Both mono- and di-ammonium phosphates, or mixtures of 
the two, are used. These materials are easy to handle and are highly 
concentrated. 


Ammonium nitrates 


Ammonium nitrate is sold as straight ammonium nitrate (34-5 per cent N), 
mixed with calcium carbonate (21-23 per cent N), or as double salts such as 
ammonium sulphate nitrate (26 per cent N). It is currently produced in 
greater amounts than any other form of nitrogenous fertilizer and is increasing 
in importance in this country. 

Although ‘straight’ ammonium nitrate has been used for many years in 
the United States, its acceptance has been slow in this country, because of 
the rapidity with which it takes up water from the atmosphere and the risk 
of fire and explosion during handling and storage. These difficulties have 
been overcome by the use of coated ‘prills’ and by packing in plastic bags 
for marketing. As now sold, it is safe to store and handle provided the user 
adheres to the few simple precautions suggested by the manufacturers. 

For many years ammonium nitrate has been mixed with calcium carbonate 
and sold in this country as Nitro-Chalk and Nitra-Shell. Mixing with up 
to 50 per cent ground limestone was a convenient method of making a 
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fertilizer based on ammonium nitrate with handling characteristics accep- 
table to the farmer and, at the same time, eliminating the other hazards 
associated with its use. New techniques and the introduction of the plastic 
bag have enabled manufacturers to reduce the proportion of ground lime- 
stone and consequently increase the content of nitrogen. 

All fertilizers containing ammonium nitrate, or double salts of ammonium 
nitrate, are efficient sources of nitrogen and are particularly useful as top- 
dressings, for which they are suitable on all soil types. On calcareous soils 
there is a possibility of a slight loss of nitrogen as ammonia, but usually 
this is of little significance. There is some risk of damage to germination 
when high rates of the fertilizer are applied in contact with the seed. 


Urea 

Urea (46 per cent N) is the most concentrated solid nitrogen fertilizer on 
the market and is increasing rapidly in importance throughout the world. 
Its high concentration and absence of fire hazard make it a popular material 
for shipping to countries without their own means of producing nitrogenous 
fertilizers. Initially, there were doubts about its effectiveness, and a lot of 
research work has been carried out. The problems associated with its use 
are, therefore, now more clearly understood. These problems are due to its 
rapid conversion by the enzyme urease to ammonium carbonates, which are 
unstable, and to the presence in some batches of biuret, readily formed from 
urea by heating, which is toxic to plants. The rapid conversion to ammonium 
salts and the resulting high concentration of ammonia can lead to substantial 
losses if the urea is applied to the soil surface or can damage germination 
if it comes into contact with seed. These effects are greatest on light-textured 
soils and at high rates of application. They are much reduced when urea is 
used in moderate amounts in compounds containing acid salts such as 
superphosphate or mono-ammonium phosphate which will neutralize the 
ammonia. On average, urea is probably only 80 per cent as efficient as 
ammonium nitrate when used as a top-dressing. Its other advantages of 
high concentration and easy handling of the prilled material make it a useful 
fertilizer, provided the price is sufficiently low to make the higher rates of 
application worth while. 


Anhydrous ammonia 


Anhydrous ammonia (82 per cent N) is the most concentrated and cheapest 
source of nitrogen on the market. It is extremely popular in the U.S.A. for 
side-dressing maize and seedbed use for spring corn, but it is only just 
beginning to be used in this country. The ammonia is contained in the 
liquid state at pressures up to 280 Ib per square inch, and has to be injected 
about six inches below the soil surface to avoid losses of ammonia. This 
makes its application costly in relation to other materials because of the 
need for specialized equipment. It should, however, still be the cheapest 
form of nitrogen at higher rates of application. The gaseous ammonia is 
absorbed by the soil organic matter and clay, and no losses should occur 
provided the soil has a good tilth and the slits made by the injection tines are 
immediately closed. Losses may occur on very stony and cloddy soils. 
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In parts of the U.S.A., ammonia is applied in the autumn for winter 
cereals or for the following spring corn. There, soil temperatures are lower 
for a longer period of time than they are in this country and little nitrification 
and subsequent leaching losses occur. In England, nitrification and subse- 
quent loss of nitrate by leaching will occur in many years, and the practice 
is not to be encouraged. Experiments have shown that ammonia applied in 
the autumn of 1965 was virtually useless compared with either ammonia or 
solid nitrogenous fertilizers applied in spring for spring corn. There is 
evidence, however, that nitrification of ammonia will be slow for a period 
after application. This should enable earlier spring applications than are 
possible with the conventional solid fertilizers, but will make it unsuitable 
for the encouragement of an early ‘bite’ of grass. 

Anhydrous ammonia is an efficient source of nitrogen when applied in 
the seedbed for spring corn. More work requires to be done on the efficiency 
of the material for spring applications to winter cereals and grassland. Good 
soil conditions are vitally important for the application to be carried out 
without mechanica! damage to, or scorching of, the crop or sward, which 
may partially reduce the ultimate response to nitrogen. It is used on grassland 
in parts of Europe and America but is generally regarded as being a slightly 
less efficient source of nitrogen than solid nitrates. Results of experimental 
work with root crops are variable. Generally, the material is as good as 
solids on all but the lightest soils, on which damage to sugar beet and lower 
efficiencies for potatoes have been reported. 


Aqueous ammonia 


Aqueous ammonia (28 per cent N) is a solution of ammonia gas in water. 
It has to be injected into the ground in the same way as anhydrous ammonia, 
but costs of application are lower because equipment already in existence 
for liquid fertilizers can be used. There is little experimental evidence com- 
paring aqueous and anhydrous ammonia, and it must be assumed that they 
have similar agronomic properties. 


Nitrogen solutions 


Fertilizers in solution are becoming very popular in the U.S.A. where, 
in 1965, 27 per cent of all nitrogen applied was in this form. The main 
reason for this increased use is ease of handling and application. In addition, 
prices are lower because granulation or prilling processes in manufacture 
are omitted. A mixture of urea and ammonium nitrate is more soluble than 
either alone, and solutions containing 32 per cent N are produced and 
distributed in some warmer parts of the U.S.A. This concentration would 
not be possible in this country because the fertilizer comes out of solution 
when temperatures drop below 32°F. It is possible, however, that more- 
concentrated solutions than those in the range 20-25 per cent N which are 
at present used, will come on to the market in future. 

The concentration of nitrogen in solution can be increased by adding 
ammonia or formamide to the solution of ammonium nitrate and urea. 
The former material would have to be injected into the soil to avoid losses 
of ammonia, and since it has no advantages over the cheaper anhydrous 
or aqueous ammonia, it is rarely used for direct application. The cost of 
formamide is too great for it to be used in solution in the immediate future. 
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Experiments generally show liquids to be slightly less efficient as sources 
of nitrogen than the equivalent solid fertilizers. This difference is so small, 
however, that the use of liquids will depend more upon price, ease of 
application and the efficiency of the contract service, where this is used. 


Slightly soluble materials 


For a long time scientists have been trying to produce a nitrogenous 
fertilizer which will become available to the plant throughout the growing 
season. Fertilizers made by combining urea with formaldehyde have been 
extensively tried but, as a group, they appear to be very variable in the rate 
of release of nitrogen, although the product of any one organization may 
be reasonably standard. Another approach has been to control the rate of 
solution of a slightly soluble material by varying the granule size. The two 
most promising materials for which this approach has been tried are oxamide 
and isobutylidene-diurea, both of which are too expensive at the moment 
but offer possibilities for the future. Other approaches to the reduction of 
leaching losses and phytotoxic effects have been the coating of soluble 
fertilizers with materials which disintegrate slowly, or the enclosing of the 
granule in plastic perforated with small holes. 

Attempts have been made to slow down the nitrification of an ammonium 
fertilizer. N-serve (2-chloro 6 (trichloromethyl) pyridine) delays nitrification 
but it is difficult to see any particular use which could not be achieved 
more cheaply by the intelligent use of materials already available. 


The most important consideration? 


It is impossible to pick out any one nitrogenous fertilizer which would 
be the most economical to use under all conditions. The crop may need 
phosphate or potash, when many farmers would prefer to use nitrogen in 
the form of a compound to meet its full nutrient requirements in a single 
dressing. The fertilizer itself may be very cheap, as in the case of anhydrous 
ammonia, but be expensive or difficult to apply. Its efficiency may be low, 
as for ammonium fertilizers top-dressed on to calcareous soils. Ultimately, 
the way the particular material fits into the farming system is probably the 
most important consideration. Differences in overall cost are not large; 
at 80 units N per acre, the range for the materials commonly used in this 
country is not more than 10s. per acre. Most, if not all, of the fertilizers 
discussed should retain some part of the expanding market for nitrogenous 
fertilizers and each has probably some place to fill in the complicated British 
farming pattern. 





The author of this article, W. M. Waller, B.Sc., A.R.I.C., M.S. (Cornell), is a soil scientist 
with the National Agricultural Advisory Service in the Yorks and Lancs region. 





Weeds— 


some aspects of their control 


Stanley Evans 





Weeds and nitrogen supply 


OnE of the reasons why weeds are disliked is that they compete with crops 
for, amongst other things, the nitrogen supply in the soil. Sometimes it is 
possible to minimize the effect of weeds simply by the increased use of 
nitrogenous fertilizer. But often the weeds themselves benefit from an 
abundant nitrogen supply and competition continues for other factors such 
as light and water. 

Recent investigations suggest that often farmers get little improvement 
in cereal yields from spraying. Research carried out fifteen to twenty years 
ago, shortly after the introduction of MCPA, showed appreciable yield 
increase from spraying. In this space of time there have been changes in 
cereal production which may explain a difference in response. One of the 
significant changes has been the increased use of nitrogen which, coupled 
with the work of the plant breeder, has contributed largely to the better 
crop yields. This, in turn, has reduced the influence of weeds because a 
good crop is an effective suppressor of weeds. 

On the other hand some research on grassland has shown how the 
maximum effect of herbicide and fertilizer may not be obtained except where 
each is used in the presence of the other. In fields infested with creeping 
buttercup spraying a herbicide or applying nitrogen both increased the 
production of grass and clover, the nitrogen having by far the greatest effect, 
as would be expected. But the use of both nitrogen and herbicide together 
gave a response much greater than the sum of the responses from either 
used alone. Here is a neglected field of study, for there is little to guide 
the farmer on the most profitable combination of fertilizers and herbicides, 
two very important factors in crop and weed competition. 


Influence of nitrogen on couch control 


One of the many interesting papers presented at the British Weed Control 
Conference last November was that by a research worker studying couch 
at the Weed Research Organisation with funds provided by the Grasshopper’s 
Club, a club of prominent southern counties’ farmers. The work is showing 
how important nitrogen supply may be when attempting to control couch 
by cultivations. It seems that the addition of nitrogen fertilizers might aid 
the exhaustion of couch rhizomes where cultivations are frequent; but with 
infrequent cultivations, where couch has periods of recovery, added nitrogen 
might materially assist the build-up of the weed. 
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Herbicides for controlling couch 


Couch is now the most serious weed problem of arable land and there 
seems to be no new herbicide coming along which will be more effective 
than those we already have. The farmer has to learn to live with this weed. 
It is no use waiting in the hope of getting more efficient herbicides which 
will rid us of this menace by one or two passes of the spraying machine. 

Dalapon, aminotriazole and trichloracetic acid (TCA) can all reduce 
infestations quite substantially, but require critical conditions for the best 
results. Many thousand acres of stubbles are treated each autumn. The 
immediate result from applications made under suitable conditions is to give 
a very effective suppression of couch. The kill of all rhizomes is never 
complete and the weed can quickly regenerate once the initial herbicide 
effect has worn off. The speed of regeneration is then influenced by many 
things of which two important ones are the depth at which the rhizomes 
are buried after treatment and the competition afforded to the surviving 
couch by the succeeding crop. The control of couch twelve months after 
treatment is variable according to the circumstances influencing the revival 
of the weed. 


Stubble treatment of couch 


The period of greatest build-up of couch is frequently in the late summer, 
as the flag of the cereal disappears, and in the stubble in autumn. Demand 
for farm labour is often at its height at this time of year and stubbles may 
sometimes remain untouched for some time. If couch is to be kept in check 
there is a necessity to put in some planned cultivation or spraying operations 
at this time of year. Indiscriminate stubble cultivation may do no more than 
spread the weed and encourage its growth. The need is to destroy as soon 
as possible, and to continue to suppress the couch foliage so that photo- 
synthesis, and consequently the accumulation of reserves in the weed, is 
prevented. The use of a herbicide has an advantage in that a large acreage 
can be quickly covered, and this gives the farmer a chance to keep on top 
of the weed. 

To improve cereal yields by reducing couch competition, it is important 
to prevent couch growing with the crop in its early stages. The use of a 
cheap treatment in the spring before sowing a crop, to suppress the weed 
for a few weeks, is being investigated. This may mean some delay in sowing 
the crop to allow a herbicide to be used. In the absence of such a treatment, 
early sowing of spring cereals seems desirable to get the crop established 
before the couch, which is usually a late-starter, begins to grow. 

The weed is becoming an increasing national concern despite present 
methods of control. It is therefore obvious that serious attempts should be 
made to prevent couch infestations from establishing themselves in the first 
place. It is clear that very frequently the source of infestation is the hedgerow. 
Special treatment of headlands, by frequent rotary cultivation or by so-called 
‘barrier spraying’ is warranted. Some farmers are even fallowing their 
headlands when the rest of the field is being cropped. 


Some benefits of using herbicides 


Although herbicides cannot solve efficiently all weed problems they have 
established themselves in the production of many crops. Improvement in 
crop yields from weed removal is only one of several reasons for using 
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herbicides. Easier harvesting conditions and better quality crops may be 
expected. The value may be indirect as in the case of controlling couch, 
because one of the serious disadvantages of having the weed in the land 
is that it can harbour ‘take-all’ disease of cereals. Couch control can be 
particularly important in areas of intensive cereal growing. 

One of the more interesting aspects of herbicide use is the way that crop 
production can be made more efficient. For example, it is now possible to 
consider growing sugar beet without any operation between drilling and 
harvesting by sowing monogerm seed of high germination capacity with 
‘precision-seeders’ and using selective chemicals for protecting the crop and 
controlling the weeds. Although some farmers are attempting this, one of 
the limiting factors is that currently-available herbicides appear not to be 
quite selective enough. 

Here, nevertheless, is an example of how the environment of a crop can 
be closely controlled and production ‘programmed’, almost on the lines 
that industrialists plan factory programmes. The essential principle is to 
eliminate variables, and herbicides offer a means of removing the variable 
of weed growth. Programming of production, already important with crops 
for factory processing, is likely to be extended. Herbicides will then become 
a normal and integral part of growing crops, an essential element in the 
production method. This implies the use of residual pre-emergence herbicides, 
for these are easier to fit into a programme than post-emergence sprays 
which demand accurate timing and suitable weather conditions and thus a 
management decision. 


Getting the best from spraying weeds 


Recent work in Mexico with maize, cotton, soya beans and other crops 
has shown that there are certain periods in the growth of crops when weed 
competition exerts its greatest influence on crop yields. For two to four 
weeks after planting the effect of competition was found to be negligible. 
After this, weeds began to have a profound effect on yields; but beyond 
another and later stage, the removal of weeds had again little influence. 

The value of weed control at various stages of growth of crops of temperate 
climates has not been so fully worked out. It seems that effects can often 
be seen from quite early weed competition. In potatoes it has been observed 
that adverse effects on the yield of the crop can arise from seedling weeds 
being present about the time the crop is emerging. In cereals there is clear 
evidence that the earlier weeds are removed within the normal spraying 
period, the better crop yields are likely to be. Some NAAS trials with pre- 
emergence herbicides, which have kept the crops weed-free from the day 
of sowing, indicate, however, that the added advantage of controlling weeds 
from such an early stage as this may be only small. The aim generally would 
seem to be to control weeds early and to maintain their control until the 
crop is well grown and able itself to suppress weeds. 

Herbicides do not always give the control of weeds that they should. 
Results with the same herbicide used in different situations and conditions 
can be surprisingly variable. The factors that influence the effectiveness of 
post-emergence, foliage-applied weed-killers include the state of crop and 
weed, the weather, and the way the herbicides are applied. The age of weeds 
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affects the ease with which they can be killed. The younger the weed the 
more susceptible to herbicides it is likely to be. A number of even fairly 
susceptible weeds can survive a herbicide if there is nothing to impede 
recovery. The presence of a crop hinders recovery and the more vigorous a 
crop the less chance any weed has of surviving. Crop competition becomes 
very important where the weed shows some resistance to a herbicide treat- 
ment. Soil herbicides are influenced by some factors quite different from those 
important with post-emergence sprays. These may be the soil type, soil 
moisture and rainfall, soil tilth and the depth of soil cover over the crop seed. 
The spraying machine { 

Recommendations for weed-killers are invariably given in terms of 
weight of chemical per acre. But the dose received by each individual weed 
is the important thing, and recent investigations undertaken at the National 
Institute of Agricultural Engineering have shown how extremely variable 
deposition of sprays amongst crops can be. Not infrequently only a small 
fraction of the full dose may reach the areas where weeds grow. Whilst 
interception of the spray droplets by the crop foliage may account for this, 
equally important is the distribution of the spray provided by the spraying 
machine. 

Skilled machine maintenance and operation is essential. The nozzle forms 
the spray pattern and a new set of nozzles ought to be provided each year. 
The way the spray fans overlap influences the evenness of spray across the 
swath, and careful adjustment of boom height should be made to provide 
overlap of the fan of every alternate nozzle just above the target, e.g., the 
crop, weed foliage or the soil. The efficiency of herbicides can be affected 
in many ways, and failure to control weeds may be as much a result of 
unskilled use as anything else. 

Herbicides cannot be considered simply as an easy way out of a weed 
problem. Whilst weed-killers can confer considerable benefits, they may also 
bring their own problems. For example, there is an indication that some 
may, in certain circumstances, increase the effect of ‘take-all’ and root 
eelworm. Herbicides are one of many factors in the production of crops, 
and it is necessary to consider how their use may influence the productivity 
and profitability of a crop and, in turn, of the farm as a whole. Furthermore, 
herbicides must be applied with care, for the first requirement in getting the 
maximum benefit from any treatment is efficient application. This means 
spraying at the correct time with a good machine, operated by a skilful 
worker who understands the need for accurate and even application. 
Without proper spraying, herbicides cannot be expected to confer their 
benefits to the full. 





Stanley Evans, B.Sc., Dip. Agric., has been the N.A.A.S. Liaison Officer with the Agri- 
cultural Research Council’s Weed Research Organisation at Oxford since its inception in 
1960. Author of the book Weed Destruction and joint editor of the Weed Control Handbook, 
he is well known as a contributor to this and many other farming journals. 





Chlormequat 


to control 
lodging in wheat 


R. G. Hughes 





THERE is seldom a more depressing sight than that of badly lodged corn 
at harvest. Even more disastrous to the grower is the occurrence of early 
lodging before the grain has filled. It is not surprising, therefore, to find 
considerable interest in any new technique that offers a means of reducing 
lodging in cereals. 


Plant growth regulators 


In the past, growth regulator chemicals in this country have principally 
been a means of obtaining selective weed control in certain crops. In recent 
years, however, plant growth regulators capable of beneficially modifying 
the growth of crops have been developed. These interfere with the production 
and distribution of hormones within the crop plant and can be used to 
control the growth habit of a wide range of plant species. For instance, 
chloro-choline-chloride (C.C.C.) is capable of shortening the straw length of 
wheat by interfering with the synthesis of gibberellic acid, the plant hormone 
governing straw development in cereals. The British Standards Institute has 
now recommended the generic name chlormequat for this growth regulant 
in preference to C.C.C. A commercial product ‘Cycocel’*, containing 
chlormequat, has now been given provisional commercial clearance under the 
Pesticides Safety Precautions Scheme for use on wheat in 1967. Chlormequat 
has given variable results in barley and, although promising results have been 
obtained in oats and rye, there is, as yet, insufficient evidence to justify 
recommending its use in these crops. Beneficial effects of chlormequat on 
numerous other arable and horticultural crops are also being studied in this 
country. This may lead to an extension of the clearance for use in the near 
future. For the present the commercial use of chlormequat must be confined 
to either winter- or spring-sown wheat. 





*Registered trade-mark of Cyanamid International—distributed in the U.K. by Cyanamid 
of Great Britain Ltd. 
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Treatment effect on wheat 


Chlormequat counteracts the effect of various plant auxins on shoot 
elongation. Treated wheat crops have exhibited ten to thirty per cent 
reduction in straw length compared with that of untreated areas of the same 
crop. The greatest shortening generally occurs in the lower internodes. 
Field trials, here and abroad, have indicated considerable varietal differences 
in the degree of straw shortening. In general, spring-sown varieties are 
more responsive than winter-sown wheat. The same variety sown in early 
spring or late winter will often exhibit a greater shortening of straw than 
when sown in the autumn or early winter. Other factors, such as soil type 
and growth conditions, in addition to rate and timing of application, will also 
govern the extent of straw shortening. Of equal importance is the effect of 
chlormequat on straw strength. Usually there is an increase in stem diameter 
around the lower nodes of straw, and improved straw strength is also 
associated with a diminution in size of the paremchyma cells in the lower 
internodes, but there is no evidence of chlormequat interfering with the 
cellulose or lignin content of straw. 

A sturdier, more compact plant habit is also noticeable in crops treated 
with this growth regulant. The wheat crop assumes a more upright habit, 
allowing for more light penetration to the upper leaves. In a high plant 
population this could lead to an increase in ear-bearing shoots. There is 
seldom any effect on ear size but an increase in number of ears may be 
associated with lower grain weight. Some investigators have reported an 
increase in chlorophyll content of leaves but rarely evidence of an increase 
in the leaf area index. The relative growth rate is usually slower in 
chlormequat-treated crops and this invariably leads to a slight delay in 
maturity compared with that of untreated crops under otherwise equal 
conditions. A reduction in straw length coupled with increased standing 
capacity are therefore the dominating effects of chlormequat on wheat. 


The plot in the fore- 
ground was not 
treated with the 
hormone and has 
lodged badly. Behind 
is a treated plot 
showing resistance to 
lodging 


Economic value 


Grain quality as well as yield governs profitability in wheat production. 
Any means of avoiding the production of shrivelled grain, often caused by 
early lodging, must be worthy of consideration. There are many areas in 
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this country where lodging in June or July, before wheat grain has filled, is a 
common occurrence. Shortening and stiffening of straw by chlormequat 
can help to reduce early wheat lodging in these areas. 

Pre-harvest lodging can also lead to a deterioration of grain quality and 
yield losses, although the modern combine harvester, with a skilled operator, 
can cope with badly-laid crops with the minimum of grain loss. It is the 
rate of progress when harvesting laid crops that matters most. A laid crop, 
in the presence of weed growth, often means a delay in re-commencement 
of harvest following rainfall or heavy September dew. Eventually cereal 
crops elsewhere on the farm show a deterioration of grain, on brackled or 
broken straw, due to their over-ripe condition. An overall assessment of 
grain loss over the total cereal acreage may well indicate losses far in excess 
of that equivalent to the cost of chlormequat (1} cwt grain per acre) applied 
to specified wheat fields known to be susceptible to lodging. 

A common cause of lodging is eyespot disease. Chlormequat does not 
control eyespot but, by virtue of strengthening parts of wheat straw most 
vulnerable to the disease, this chemical can reduce the ravages of the eyespot 
fungus. It may even allow for the sowing of wheat varieties known to have 
high yield potential but a low eyespot tolerance without serious risks of 
lodging being caused by the disease. 

There has been considerable speculation about the possibilities of obtaining 
responses to higher than normal levels of nitrogen for wheat following the 
application of chlormequat. Commercial and N.A.A\S. field trials during 
the last two years do not, however, support this conjecture. The results of 
these trials indicate that higher than optimum levels of nitrogen, as deter- 
mined by pre-cropping, soil type, weather pattern and varietal response, 
are unlikely to give any worthwhile increase in sound grain yield, even when 
supported by an application of chlormequat. In many of these experiments 
extra nitrogen, above that considered as normal requirements, led to an 
increase in the content of shrivelled grain in the produce despite better 
standing ability, after using this growth regulant. Limited investigation of 
the optimum stage of application of nitrogen for winter wheat, alongside the 
use of chlormequat, suggests that the greater part of the top-dressing should 
be applied at the commencement of crop tillering unless soil nitrogen reserves 
are high. 


Application 

The commercial preparation containing chlormequat is supplied as a 
liquid formulation for application in 20-40 gallons of water per acre. The 
dosage rate recommended for winter-sown wheat is three pints of the 
commercial product per acre—equivalent to 1} 1b per acre of active ingre- 
dient chlormequat. For spring-sown wheat the dose can be reduced to two 
pints per acre. Certain minimal safety precautions should be observed when 
handling and using the product. These include avoidance of spray inhalation 
and prolonged or repeated contact of the chemical with skin. Dry foliage 
condition at the time of application will aid retention and penetration. 
Rainfall occurring within twenty-four hours of spraying is likely to diminish 
the effectiveness of the spray. 

The optimum growth stage for the application of chlormequat is just 
after the crop has fully tillered, but not later than the commencement of stem 
elongation when the first node can distinctly be felt at the base of the stem. 
Reliance on a measurement of crop height is likely to prove too unreliable 
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as a means of identifying the correct crop stage for application. Because 
of work load in relation to a large acreage of cereals, and to avoid excessive 
traverse of crops by tractor wheels, many growers will wish to consider a 
combined application with herbicides. Limited evidence suggests that many 
herbicides used for broad-leaved weed control in cereals are compatible 
with the commercial product of chlormequat now marketed in this country. 
It is a wise precaution to consult the manufacturer of the herbicide before 
attempting a mix, since formulation may decide the desirability of mixing. 
A joint spray may not, however, allow for optimum conditions to provide 
satisfactory weed control and the desired effect on crop straw. Products based 
on DNOC or DNBP (dinoseb) should not be mixed with chlormequat. 

The initial investigations into the use of chlormequat in cereals were 
largely confined to soil and seed dressings. Because of variable soil tempera- 
ture, absorption and exchange processes of soils and the relative small intake 
on cereal grain, these proved to be too unreliable. There is now, however, a 
renewed interest in these techniques for the application of chlormequat for 
cereals and a break-through here will be of obvious interest to the cereal 
grower. 


Side effects 


Crop vigour is an important ally of any herbicide used to control weeds 
in cereals. Shortening of straw and the production of a more upright crop 
may antagonize this requirement. Chlormequat, at rates recommended for 
use in wheat, has little effect on weed grasses such as couch or blackgrass. 
These may thrive more vigorously in treated crops unless they are well 
controlled by selective herbicides or pre-sowing by cultural or chemical 
means. Wild oats may also prove more competitive and seed more profusely 
in wheat crops treated with chlormequat. There is little evidence of economic 
rates of this growth regulator having any drastic effect on wild oat growth. 

A denser growth habit in wheat could also encourage a micro-climate 
that is more conducive to the development and spread of foliar disease such 
as mildew and yellow rust. There is already evidence in Europe of an increase 
in virility of attacks by glume blotch disease in wheat where chlormequat 
was applied. This disease thrives under conditions of high humidity and is 
often prevalent during wet seasons on wheat crops in the southern and 
western parts of this country. These and many other possible side effects of 
the commercial use of chlormequat will need close watching and means of 
limiting their extent explored. 


Unexplored fields 


Field experimentation at Rothamsted and Woburn has indicated that 
chlormequat enlarges the root systems of cereals enabling more shoots to 
survive dry periods, particularly during ear emergence stage. Larger root 
development can also fortify the crop against stress periods. It may allow 
cereal crops to withstand the effect of soil-borne diseases, such as take-all, 
and become less susceptible to virus and pest damage. These are reported 
effects that need much more exploration. 

The introduction of chlormequat as the forerunner of other growth 
regulants may drastically change the pattern of crop production throughout 
the world. Evidence from West Germany points to an improvement in 
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winter-hardiness of cereals following an early application of chlormequat. 
Cereal crops treated with this growth regulator have also been shown to 
resist reasonable amounts of salt in soils. This may mean that wheat produc- 
tion on saline soils characteristic of many areas in the Middle East and in 
Pakistan, may become an economic proposition. The discovery and develop- 
ment of crop growth regulators may well become a major factor in the 
solution of the world food problem. 





Intensive Cereal Growing 


Manuring 


J. Webber 





IN recent years there has been a big increase in cereal growing and long 
runs of corn crops are now much more common than they were a few years 
ago. Where these are taken, farmers can no longer rely on residues from 
other crops to supply the plant food required by the corn and manurial 
policy must be adjusted if yields are to be maintained. 


Phosphate and potash 


In rotational farming it has been shown by experiments that it is often 
better to apply extra phosphate and potash to root crops, which are more 
responsive to fertilizers, and to grow the following cereals with nitrogen 
only. The criterion in such cases is that adequate amounts of fertilizer must 
be given over the whole rotation. Where several cereal crops follow in 
succession, manuring for the crop must be adopted. 

Recent work at Rothamsted Experimental Station has demonstrated that 
cereal crops take up large amounts of potash, up to 200 units per acre in 
some cases, reaching a maximum just after coming into ear. Much of this 
potash is returned to the soil before harvest, especially in wet seasons, but 
the high uptake figures have been used as an argument for heavier use of 
potash for cereal crops. With both grain and straw removed at harvest, the 
total offtake of potash is rarely more than 50 units per acre. If the straw is 
burnt or ploughed, it will be appreciably less than this. 

Further experimental work, testing the effects of phosphate and potash 
on cereal yields, has shown only small responses and it can be concluded 
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that, under most conditions, 30 units per acre of each will be adequate. 
With very long runs of cereals and all straw removed, there may be a case 
for some increase to, say, 40 or 50 units per acre each of phosphate and 
potash. Where soil analyses have been carried out, the results will indicate 
whether this is necessary or not. The need for phosphate will be greater on 
heavier or poorly-drained soils, and for potash on sands and thin chalk or 
limestone soils. In all cases the fertilizers should be applied before, or at 
the time of, drilling, whether for winter- or spring-sown crops. 

On much of the cereal acreage, especially on the more intensive farms, 
the fertilizer is combine drilled with the seed. Work carried out 20 to 25 
years ago showed the advantages of combine drilling both phosphate and 
potash. This work was mostly done on deficient soils, when large responses 
could be expected, and has, over the years, given considerable economies 
in fertilizer usage. Deficient soils are much less common on arable farms 
today, and recent experiments show little or no advantage from combine 
drilling as compared with broadcasting before sowing. The decision on how 
to apply the fertilizer must now rest far more on convenience, and for many 
farmers with large acreages to drill, the answer will be broadcasting in late 
winter over the plough furrow, followed by drilling as soon as soil and 
weather conditions are right. 


Nitrogen—winter cereals 


Correct use of nitrogen is the key to high cereal yields under intensive 
conditions. From time to time it will be necessary to take break crops in a 
sequence of cereals to control diseases, pests or weeds, and after this the 
crop for the first year or two will usually be wheat. The manuring for these 
crops will depend on the nature of the preceding break crops, what residues 
have been ploughed-in, and the level of fertilizer usage for them. Under a 
wide range of conditions 60 to 80 units of nitrogen per acre will be required, 
the lower rate being used on heavier-textured soils. Still lower rates, down 
to 30 to 40 units per acre, may be adequate if the break crop was a ley, or 
for the first crop after sugar beet, grazed kale or any root crop receiving 
farmyard manure. These lower rates can also be used for the first cereal 
after peas, beans or a one-year clover ley, but a short-term grass ley will 
have a smaller effect on subsequent yields and should be followed by the 
full 60 to 80 units of nitrogen per acre. 

For winter-sown crops, the time of application of the nitrogen is important. 
It is still common practice to apply nitrogen in the seedbed and compound 
fertilizers low in nitrogen, for example, 6 : 15 : 15, are widely sold for this 
purpose. Experimental evidence has been rather conflicting on the value of 
this practice, but in general it seems that, except for very late-sown crops, 
there is no justification for applying any nitrogen in the autumn. It is true 
that in the driest parts of the country little will be lost, since the applied 
nitrogen tends to remain in the soil for use by the crop the following spring. 
But in other areas, and over the whole country in a wet winter, much of 
the dressing will be washed out by the rain. Even for late-sown crops, 
20 units of nitrogen per acre will be adequate. 

Where practicable, spring top-dressings should be timed to fit in with 
the condition of the crop. If growth is slow in starting or the crop has been 
thinned by pest attack, e.g., by wheat bulb fly or slugs, nitrogen should be 
applied as early as possible. If the crop is growing away well, top dressing 
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is better delayed until late-April or early-May, when it will be attended with 
less risk of serious lodging in a bad season. 


Spring cereals 


The most important crop for the intensive cereal grower will inevitably 
be barley and, with its relative resistance to attacks of disease and some 
pests, it is likely to be the main, if not the only crop grown as the third or 
later cereal in succession. 

The only residues returned to the soil by cereal crops are the stubble 
and any weed growth which may occur after harvest. Although the amount 
of organic matter returned in this way may be quite appreciable, especially 
if the stubble is left fairly long after the combine, the amount of nitrogen 
returned is small. The nitrogen available from residues of break crops also 
decreases rapidly after the first and second cereals following them. Therefore 
the whole, or almost the whole needs of the crop must increasingly be met 
by fertilizers. On medium or heavy soils, 80 units of nitrogen per acre will 
be needed by the third successive cereal crop, and this dressing may have 
to be increased to 100 units on light or thin soils. If the land continues to 
be cropped with barley, nitrogen dressings for following crops can be 
increased by 20 units per acre each year, up to a maximum of 120 units 
per acre on heavier soils and 140 units per acre on light-textured soils or 
on thin soils over chalk or limestone prone to summer drought. 

With these large dressings, method and time of application have to be 
considered. It would be too slow, and also damaging to germination, to 
apply the whole through the combine drill, even if suitable compound 
fertilizers were available. But where big responses to nitrogen can be 
expected, experiments show that combine drilling will give one to two cwt 
more grain per acre than broadcasting a similar dressing of nitrogen. In the 
south, it is common practice to combine drill three cwt per acre of 15 : 15 : 15 
compound. In other areas, where a higher nitrogen fertilizer is preferred, 
three to four cwt per acre 20 : 10 : 10 or equivalent compound may be put 
in the seedbed and will supply part of the nitrogen, as well as all the phosphate 
and potash, needed by the crop. In all these cases the compound fertilizer 
will need to be supplemented with extra ‘straight’ nitrogenous fertilizer 
which can be put on at sowing time or, if desired, may be deferred until 
late-April or early-May. 

Some work has been done on early application of broadcast fertilizer 
up to two months before drilling. A series of trials in Yorkshire and 
Lancashire in 1966 showed that, even in a wet spring, there was little or 
no loss when nitrogen applied as ammonium nitrate was put on a month 
before drilling, but heavy losses occurred from dressings another month 
earlier. With sulphate of ammonia the losses were rather less than for 
ammonium nitrate. This is encouraging, for it suggests that farmers with 
large cereal acreages may be able to spread their spring work load by doing 
some of their fertilizer spreading on the plough furrow before the land is 
fit for drilling. 


Adjustments for other cereals and weather conditions 


Most of what has been written above applies specifically to spring barley 
.as the most widely-grown cereal in intensive systems. If other cereals are 
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grown, the nitrogen rates used will need to be adjusted. For spring wheat 
the experimental evidence is limited, but what there is suggests a rather 
smaller need for nitrogen than in the case of barley. Oats also need less 
nitrogen than barley if serious lodging is to be avoided. Maximum dressings 
should be 100 units per acre for spring wheat and 80 units per acre for 
spring oats. Because of their susceptibility to attack by cereal root eelworm, 
oats should not be grown after a number of other cereals in succession if . 
this pest is suspected of being present in appreciable numbers. 

Responses to nitrogen are affected by weather conditions during the 
growing season and also in the previous winter. In the wetter parts of the 
country experience shows that less nitrogen is needed than in the drier south 
and east and, in general, the dressings given may be reduced by a third, 
i.e., 60 units to 40, and so on. Apart from this, little can be done to adjust 
fertilizer dressings in relation to summer weather pending the introduction 
of satisfactory very-long-term forecasts. Correction can be made for winter 
rainfall, however, and where the previous winter has been very dry and 
leaching of nitrogen has been reduced as a result, it is advisable in all areas 
to decrease the nitrogen applied by about 20 units per acre. The exception 
to this is after many successive cereal crops, when maximum dressings are 
being used. Then no reduction should be made, since there will be little 
or no available nitrogen in the soil to be washed out by winter rains. 





The author of this article, J. Webber, B.Sc.(Agric.), is the son of a Devon farmer and 
did his training at Seale-Hayne Agricultural College, Newton Abbot. He then became 
assistant to the Provincial Soil Chemist at Leeds University before joining the National 
Agricultural Advisory Service on its inception in 1946. He has been the N.A.A.S. Regional 
Soil Scientist at Leeds since 1952. 





N.1L.A.E. Test Reports for Users’ Scheme 


For 1967 the National Institute of Agricultural Engineering is 
inviting test entries from manufacturers of: 


Rotary mowers Combine harvesters 

Unit drills for vegetables Forage harvesters and trailers 
Band sprayers Orchard mowers 

Silo fillers Powered pruners 

Bale collecting and handling Hay tedders and conditioners 
equipment 


Nearly 5,000 farmers are subscribers to this Scheme and last year 
received 48 test reports. Further information is obtainable from the 
N.IL.A.E., Wrest Park, Silsoe, Bedfordshire. 








Intensive Winter Cereals 


at Rosemaund 


F. J. Round 





IN recent years the relative profitability of cereal growing and the need to 
simplify farming systems has led to both an increase in the cereal acreage, 
and an intensification of cereal cropping on many farms. Experience and 
experimental work has shown that in circumstances where timely husbandry 
operations are practised, it is possible to grow economic crops of spring 
barley continuously for a number of years. This largely accounts for the 
sharp rise in barley acreage to a record level in 1966 (over 5 million acres). 
Continuous and intensive growing of winter wheat has, however, been much 
more limited and often less successful than the growing of continuous barley. 
The total wheat acreage of the West Midlands (218,500 acres) constitutes 
about 30 per cent of the arable acreage and many farmers would like to 
increase their wheat acreage and intensity, provided that adequate measures 
to deal with the problems, mainly disease, are available. The problems 
associated with intensive wheat growing are receiving attention in the 
experimental programme at Rosemaund, because the soil is more suited to 
growing winter wheat than spring barley. 


Rosemaund 


Most of the soil at Rosemaund is of the Bromyard series, containing a 
rather high proportion of silt and having a poor structure, especially when 
the organic content is low, or following ill-timed cultivation. The fine silt 
particles tend to flow under wet conditions, forming a compact surface layer 
followed by a hard crust when drying. The normal rotation at Rosemaund 
has been one of eight years comprising four years ley, winter wheat, winter 
wheat, roots, spring corn (undersown). The four-year ley has always been 
regarded as an essential part of Rosemaund’s farming system, not only to 
build up organic matter and soil fertility, but also to maintain a reasonable 
structure on this difficult soil. For a variety of reasons, e.g., profitability and 
labour availability, it is hoped to dispense with the root crop and replace it 
by another cereal crop, and also to extend the arable part of the rotation by 
growing more continuous cereal crops on selected fields. The first long-term 
rotational experiment on continuous winter cereal cropping was initiated in 
1962 and this article gives a brief account of the results obtained to date. 
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Winter cereal rotation 


Provided that an adequate supply of plant nutrient and water is available, 
the incidence of pests, diseases and weed competition are the main factors 
which determine the success of an intensive cereal growing enterprise. With 
good cultivations and sprays, weeds can be controlled and pests such as 
cereal root eelworm have shown little signs of developing, but earlier work 
at Rosemaund has shown that soil-borne disease control is by far the most 
difficult problem. Of these, take-all has so far been the main cause of reduced 
yields in successive winter wheat crops. As take-all does not normally affect 
winter oats the first intensive cereal growing experiment consisted of a 
three-year rotation of winter wheat, winter wheat, winter oats. The site 
chosen had previously grown two spring corn crops and was known to be 
fairly heavily infested with take-all. The treatments were phased so that some 
plots of the first and second year winter wheat as well as winter oats always 
occurred in each year. The varieties used were Cappelle Desprez wheat and 
Peniarth oats sown in early October at 1} cwt per acre and top-dressed in 
spring with 60 and 40 units of nitrogen per acre respectively. 


TABLE 1 Results 


Block 1963 1964 1965 1966 
1 W. wheat 35-5 W. oats 43-3 W. wheat 41-6 W. wheat 29-0 
2 W. oats 35-9 W. wheat 46:5 W. wheat 33-3 W. oats 41:7 
3 W. wheat 35-3 W. wheat 17-9 W. oats 49-7 W. wheat 34-2 
( Yields in cwt per acre at 85% D.M.) 


The incidence of take-all in 1963 was 20 per cent on all wheat plots, but 
infection rose to 56 per cent on the second consecutive winter wheat crop 
in 1964. Since the introduction of the oat break 29 cwt per acre has been the 
lowest yield of winter wheat recorded. This suggests that the winter oat 
crop is checking the take-all infection. Average yields for first and second 
winter wheat crops following the break crop are 41 cwt and 31 cwt per 
acre respectively, giving a mean yield of 36 cwt. 

Although the oat crop acreage has steadily declined during the last decade 
or so, currently grown new varieties are capable of producing high yields 
as economically as other cereals. They may, therefore, find a place as a con- 
venient break crop in a continuous cereal system where take-all has become 
the major limiting factor, compared with root crops with their very high 
labour requirements. 


Continuous winter wheat 


In 1962 a second experiment commenced which was designed to ascertain 
what happened on a continuous winter wheat cropping system in the absence 
of break crops. 

Replicated plots on which it is intended to grow winter wheat for as 
long as is reasonably possible have been laid down in each of the last five 
years. On these plots no winter wheat was grown for at least two years 
before the trial started. Disease hazards are nearly always present and with 
this intensity of cropping they have the maximum opportunity to build up 
to disastrous levels, whilst the amount of time available for combating them 
by cultivation between successive crops is reduced to a minimum. The inci- 
dence of take-all has been the main disease assessment, but the presence of 
both sharp and ordinary eyespot and brown foot rot has also been recorded. 
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Continuous corn plots at Rosemaund Experimental Husbandry Farm 


Stubble cultivations have always been carried out immediately after harvest 
to facilitate as far as possible an early breakdown of the infected stubble 
and root systems. Observations at Rosemaund suggest that the breakdown 
of stubble in this type of soil is not very rapid and it is often present in the 
soil a year after being ploughed in. 

Phosphate and potash are applied to the autumn seedbeds but the nitrogen 


fertilizer is reserved for a single spring application. Earlier work at 
Rosemaund has shown that the optimum nitrogen level for a winter wheat 
crop grown in the eight course rotation is 60 units, but under more intensive 
cereal cropping it is assumed that more nitrogen is required and for this 
reason 30, 60, 90 and 120 units per acre are being used. Drilling is normally 
completed by the end of October, before soil conditions in a wet autumn 
make cultivations and planting an almost impossible task. On this soil, 
previous experiments show quite clearly that the highest yields are obtained 
when wheat is sown before mid-October. Yields so far obtained follow the 
pattern of those over a much wider range of climatic conditions and soil 
types at other centres. 


TABLE 2 


Nitrogen Number of consecutive winter wheat crops 
units/acre 
1 2 3 4 


30 42:3 34-3 16:4 27:8 
60 43-9 38-2 24-1 30-9 
90 41-4 38-2 24:2 30°6 
120 39°6 30-3 223 26°8 





Mean 41-8 35-3 21-7 29-0 





(Yields in cwt per acre at 85% D.M.) 





The average yield of ail the first crop wheat has been 42 cwt per acre. 
In the second crop, yields have dropped to 35 cwt and by the third crop the 
level of yields has fallen to 22 cwt. In 1966, however, the fourth consecutive 
crop averaged 29 cwt per acre and showed a considerable increase over the 
previous year (third crop). This sharp fall to a minimum yield by the third 
crop and then a rise in the fourth year has been recorded at other centres 
where declining yields are associated with the incidence of take-all. In the 
first corn crop the tillers affected with take-all have been 0 — 3 per cent, rising 
to approximately 21 per cent in the second crop and over 50 per cent in the 
third and subsequent crops. The increase in yield of the fourth consecutive 
crop compared to the third in the same season cannot be explained by a 
decrease in take-all levels, for in 1966 the third crop plots yielded 21 cwt 
per acre compared with 29 cwt for the fourth crop, and both had a high 
take-all infection (80 per cent). After four successive winter wheat crops 
the optimum level of nitrogen has remained at 60 units per acre. The yields 
of grain from the following nitrogen rates 30, 60, 90 and 120 units were 
28, 31, 31 and 26 cwt per acre respectively. It appears that 120 units per 
acre of nitrogen still causes a reduction in yield in a crop where no lodging 
is present. It will be of interest to see how this particular series of plots 
perform in the fifth year (1967). 


Other troubles 


Observations on diseases other than take-all do not suggest that they are 
likely to build up to a serious level in the near future. With the use of the 
variety Cappelle, eyespot has not been serious; in fact, last year there was a 
considerable drop in the incidence of sharp eyespot. Some brown foot rot has 
been observed each year but does not appear to have increased. Although 
there is a danger of oat stem eelworm where oats are used for a break crop 
too frequently in an intensive rotation, tests have so far proved negative on 
this heavy silty loam. A few wild oats have appeared on the intensively- 
cropped cereal fields but early hand roguing has prevented them reaching the 
serious proportions they frequently assume in the areas where intensive cereal 
cropping is normally practised. 


Summary 


Rosemaund results so far indicate that a one-year break crop of winter 
oats reduces the take-all to a level low enough to allow for one good wheat 
crop followed by a second lower-yielding one, the yield of the latter depending 
on whether it is a bad take-all year. In the continuous wheat experiment it 
will be interesting to see if the relatively higher yields obtained from the 
fourth consecutive crop can be maintained. If this is the case, then a con- 
tinuous run of wheat may, on average, yield as well as the system containing 
a break crop. 

Another field at Rosemaund, now in its sixth year of continuous wheat, 
averaged over 2 tons per acre in 1966; this is a performance which is difficult 
to explain until more scientific data is available. This field, once a hop-yard, 
does have a higher organic level than those on which the experimental plots 
are situated. Possibly the increase of soil organic matter and consequent 
maintenance of good soil structure may be one of the keys to continuous 
winter wheat growing in the presence of take-all. For this reason a new 
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experiment has been designed in which one of the treatments is to apply 10 
tons per acre of farmyard manure each year to replicated plots. The incor- 
poration of chopped straw into the top three inches of soil with the aim of 
starving out take-all is also being tried. At present there seems little hope of an 
early break-through in take-all control by either chemical or plant-breeding 
methods. Continuous winter wheat growing must involve considerable risks. 
It is therefore important to reduce them to a minimum by carrying out all 
cereal-growing operations with the highest degree of efficiency. 





This article has been contributed by F. J. Round, N.D.A., who has been a General 
Agricultural Adviser at Rosemaund Experimental Husbandry Farm for the past five years. 
Before taking up this appointment he was District Adviser for the N.A.A.S. in 
Somerset for three years. 





The Ministry’s Publications 


Since the list published in the February, 1967, issue of Agriculture (p. 85), 
the following publications have been issued. 


ADVISORY LEAFLETS 
(Price 4d. each—by post 7d.) 
16. Coccidiosis in Chickens (Revised) 
. 226. Red Spider Mite on Crops in the Open (Revised) 
. 283. Advice to Intending Beekeepers (Revised) 
. 443. Potash for Farm Crops (Revised) 


FREE ISSUES 
STL No. 58. Wirework Systems for Hop Growing 
STL No. 59. Separate Grazing Management for Twins and Singles 


The priced publications listed above are obtainable from Government Bookshops (addresses 
on p. 154), or through any bookseller. Unpriced items are obtainable only from the Ministry 
(Publications), Tolcarne Drive, Pinner, Middlesex. 





Farming Cameo: Series 3 


50. Bromsgrove, Worcestershire 


J. Craig 





CuimB the Clent Hills on a clear morning and a panoramic view of the 
Bromsgrove district will be seen. The arable farms on the sandstone soils 
to the west; a patchwork pattern of grass and cereal crops on the heavier 
soils to the south and, in the middle distance, the urban spread of Bromsgrove 
town and the masts of the B.B.C. Droitwich transmitting station beyond, 
an outstanding landmark in the central plain of Worcestershire. 

To the east, the almost unbroken green of pasture fields rightly suggests 
an area of wet, clay soils. Turning to the north and north-east, the immense 
sprawling conurbation of Birmingham and the Black Country fills the 
horizon; from our vantage point the slow but inevitable advance of the 
building line into the countryside is very striking. 

The district occupies the north-east corner of the county adjoining 
Staffordshire and Warwickshire. It is dominated by the north-west to south- 
east line of high ground including the Clent, Romsley and Lickey Hills. 
Its varied topography makes it an area of considerable scenic attraction 
and this, together with its proximity to a large industrial centre, has given 
rise to an extensive and scattered pattern of residential development. 
Bromsgrove Urban District stretches for over five miles along the old A.38 
route to the Birmingham boundary at Rubery. 

Bromsgrove town itself lies fairly centrally in the district and is of such 
ancient lineage as to be registered in the Domesday Book of 1086 as 
Bremesgrave. King John granted Charters to hold two annual fairs and 
also a weekly market. The midsummer or horse fair still survives as does 
the weekly cattle market. Small bi-weekly produce markets are well patro- 
nized by local traders. However, its role as an agricultural market town 
has waned; its rural atmosphere has been almost eclipsed by industry. ‘It is 
also, in some measure, a dormitory town for Birmingham workers. 

Within the sandstone belt on the periphery of the town, in the Catshill 
and Wildmoor areas, market garden smallholdings abound. Although 
suitability of the climate is marginal for this type of crop, a ready market 
for his produce encourages the smallholder to carry on. 

The Dodford settlement lies three miles west of the town just off the 
road to Kidderminster. This area, consisting of about 280 acres, was bought 
by the Chartist Co-operative Land Society in 1845. They divided the land 
into four-acre plots, a house was built on each and then let to shareholders. 
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The company soon failed, but later the occupiers derived a reasonable 
income from strawberries, a crop which was particularly suited to this land. 
With the collapse of agriculture after the first world war, the holdings 
reverted to grass and are now mainly occupied by workers from the nearby 
industrial areas. 

Farming in the area as a whole is very mixed. This is necessarily so because 
the geology, soils and elevations vary so greatly; as indeed does the climate. 
Local writers have noted that fruit and other crops in Bromsgrove are at 
least seven days later than those around Worcester and are later still in 
the north of the district. On the arable farms situated between and towards 
Kidderminster and Stourbridge, traditional rotations of cereals and roots 
are practised. With the Kidderminster sugar beet factory so handy, the root- 
break acreage is fairly evenly shared between this crop and potatoes. 

In the Clent and Romsley areas the small farms clustered round the base 
of the hills are of a mixed pattern; dairying, livestock rearing and cereal 
production all have their place, but the agriculture here is rather over- 
shadowed by the large open spaces on the high lands, which have long been 
popular as recreational areas for people from Birmingham and the Black 
Country. This is also true of the Lickey Hills. Some sporadic development did 
take place but the green belt character of these attractive areas is now 
assured, as most of the land has become National Trust property or protected 
by covenant with the Trust. The farmers are not averse to this invasion of 
townspeople at week-ends and holidays, as a brisk business in farm-gate sales 
has a beneficial effect on their incomes. 

The soils of the eastern region of this district are derived from Keuper 
Marl and the naturally slow movement of water through the subsoil makes 
them eminently suited to grass. Before the last war this grass was of very 
poor quality, but the drainage schemes and ploughing-out campaigns during 
the emergency period, with the attendant advice on liming, fertilizing and 
other techniques, have been of long-term benefit. It is now an area of good 
dairy farms with much higher stocking rates than could have previously 
been envisaged. On this type of soil, winter housing of stock is essential, and 
as the original shedding on these holdings was inadequate, loose-housing 
with yard-and-parlour systems for the dairy herds are becoming increasingly 
popular. 

Inevitably, because of its proximity to industry, the area has attracted 
the business man who has an interest in the countryside. This competition 
has increased the price of land and has also meant an injection of capital, 
which, although not always wisely spent, has stimulated and intensified 
farming in the area. 

Urban and industrial development also raises many problems. Scarcity of 
labour is acute and changes of policy on the larger farms are often the 
result of this factor. Trespass and vandalism are other occurrences on the 
increase. Many farms, which are well suited for and could profitably carry 
a flock of sheep, are unable to do so because of the increase in the number 
of uncontrolled dogs. Peculiarly enough, even foxes are more numerous the 
nearer to the town one gets. Even so, the district retains a rural atmosphere 
and outlook. The farmers are keen and forward-looking. A large consumer 
market at the doorstep means a ready sale of eggs, poultry and potatoes. 
Farmers and their families enjoy the amenities of both town and country, 
whilst education for the children presents no problem. 
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THE ALS 


Dry Stone Walls 


R. H. Watkins 


Agricultural Land Service 





‘If care to oor sma’ needs ye pay 
We weel micht last for ever.’ 


JOHN WILSON of Gatehouse 


Dry STONE walling is a very ancient craft and while references to it are made 
in the Old Testament its origins are obviously much earlier. It means building 
in stone without mortar or cement. It is the earliest known form of enclosure 
and is used throughout the world wherever stones are found. 

That such walls are durable is evidenced by the fact that there are many 
examples where existing walls have stood for over 120 years. Where local 
stone is available walls should be cheap to build and maintain, and an added 
advantage is that they can stand on ground where no hedge will grow or 
no post can be driven. Moreover, they are stockproof, can be rabbit-proofed, 
and can give shelter and shade at all seasons. 

A possible disadvantage is that such walls take time to build. Present-day 
labour costs could well make them appear relatively expensive initially, but 
this would be offset by their long life and low maintenance costs, particularly 
where local supplies of material are available. 

The type of wall will depend on the stone of the locality and each county 
will have its own type of walling. Most stone is suitable for walling, granite, 
basalt, whinstone and the harder limestones, but easily broken friable stone 
should not be used. Certain broad principles in building apply to all stone 
walls, no matter what the material, and these should be followed as far 
as possible. 


The lines of the wall should be carefully set out by markers. 
The foundation trench should be dug out to firm subsoil, normally not 
less than 6 in. in depth. 
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This trench should be packed tight with small hard flat stones and should 
be 4 in. wider than the base of the wall. This foundation can also assist 
to drain the wall. 


The stones to be used in the wall should be set out along the line of the 
proposed wall and on both sides, if possible. The builder should not have 
to move more than a yard for his stones. 


Strings should be stretched to mark the line of the wall and these should 
be attached to frames which should be the shape of the finished wall. 


A double row of stones should be laid with their outer edges against the 
marker strings and their longer ends projecting into the wall. To achieve 
the necessary batter, a wall between 4 ft 6 in. and 6 ft high should have 
a base width of 34 in. and a top width of 14 in. If flat stones are used, 
these should slope outwards and downwards. 


The space between these stones should be packed tight with good hard 
stones and not filled with rubble or earth. The latter material will tend 
to wash out and weaken the wall. 


Further courses should be added in similar manner, joints being broken 
as far as possible. Every stone in the wall should be laid so as to help 
its neighbour. The guide strings should be moved up the frames as building 
progresses. 


To ‘tie in’ the double row of stones ‘throughs’ must be laid at approxi- 
mately 24 in. above the ground. These are long flattish stones a few inches 
longer than the width of the wall and will project 14-2 in. on both sides 
of the wall. In some districts ‘throughs’ project on one side only to show 
ownership, but in general practice they should project on both sides. 
They should be laid at 36 in. centres or less. If more than one row of 
‘throughs’ are laid, they must be staggered. 


The wall is then continued up to within 12 in. of the required height. 


At this stage cover stones should be laid on. These are similar to ‘throughs’ 
and should cover the top of the wall. They may project slightly and should 
touch each other. 


Finally the coping stones should be laid. These are stones approximately 
12 in. X 12 in. in size and are laid on edge in a tightly fitting row along 
the top of the wall. These must always be laid working up hill so that 
gravity helps to bind them. Each stone must be firmly bedded and fitted 
closely to its neighbour. Skill is needed in the laying of the coping stones 
as stock will quickly tackle any weak points. 


The finished wall should be 4ft 6 in. in height. This should be sufficient 
to turn most stock, but if additional height is required this can be achieved 
by increasing the height of the wall or by adding 2 wires to the top. These can 
be carried on wooden posts 7 ft high at 15 ft intervals or on metal posts 2 ft 
high set into the top of the wall. 

A properly built stone wall will require very little maintenance for many 
years. However, maintenance and repairs to existing walls should be carried 
out as soon as needed as neglect to do this only adds to the ultimate cost. 
Repair work should be carried out in exactly the same way as the wall is 
built, guide strings being fixed to existing sound work. With good main- 
tenance, a well-built stone wall will virtually last for ever and provide a 
lasting memorial to its builder. 
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Breeding Pest-Resistant Trees. Proceedings 
of a N.A.T.O. and N.S.F. Advanced 
Study Institute. Edited by H. D. 
GERHOLD, E. Jj. SCHREINER, R. E. 
McDermott and J. A. WINIESKI. 
Pergamon Press, 1966. £8. 


Farmers have long been familiar with the 
use of disease-resistant varieties of field 
crops, such as strains of wheat that are 
virtually immune to rusts. Foresters, who 
deal with much longer-lived crops, are only 
just beginning to realize the great potential 
value of strains of tree that are not attacked 
by major insect pests or fungal diseases. 

This large and well-produced volume is 
the first comprehensive account of an 
entirely new field of knowledge. It gives in 


full the proceedings of a fortnight’s con- 
ference, convened by the North Atlantic 


Treaty Organisation and the National 
Science Foundation and held at Pennsyl- 
vania State University, U.S.A., from 30th 
August to 11th September, 1964. This was 
attended by 105 forest pathologists and 
forest entomologists, representing thirteen 
countries. 

The papers and discussions reported 
cover several trees that are important on 
British farms, and it is encouraging to find 
that disease-resistant strains of certain of 
them are already available to planters. 
Most of the poplars now being grown as 
a profitable timber crop along the sides of 
streams are hybrids, and tree breeders have 
found that some hybrids show resistance 
to Poplar Canker, caused by the bacterium 
Aplanobacter populi, while others do not. 
Resistant clones of polars can rapidly be 
increased by striking cuttings, and the 
Forestry Commission, when making grants 
for poplar planting, nowadays insists that 
only canker-resistant strains are used. 

No such simple answer has yet been 
found for pests and diseases that attack 
other timber trees. A strain of elm com- 
pletely immune from Dutch Elm Disease 
would be welcome for hedgerow planting; 
many English elms already show marked 
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resistance, and the planting of these on a 
commercial scale is now under way. But 
foresters are still seeking a European silver 
fir that will resist, in our peculiar climate, 
the attacks of the aphid Adelges nusslini, 
and also a Weymouth pine immune to the 
Blister-rust disease, caused by the fungus 
Cronartium ribicola. 

An exciting development reported from 
Denmark by Bent Soegaard is a hybrid 
of Western Red Cedar, Thuja plicata, with 
the related 7. standishii, which appears 
immune to the deadly Keithia blight. Forest- 
tree breeding is a long-term operation, but 
the day is in sight when nurserymen will 
be able to guarantee disease and pest 
resistance in the planting stocks that they 


market. 
H.L.E. 


The Soils of the District around Cambridge. 
(Memoirs of the Soil Survey of Great 
Britain), 1966. C. A. H. HopGe and 
R. S. SEALE. 


Descriptions of the soils of Cambridge- 
shire have been written since Vancouver’s 
in 1794 until the more modern accounts in 
the series of Bulletins sponsored by the 
Ministry of Agriculture in the 1930s, 
chiefly about fruit-growing areas in the 
country. Those by Ward and King (1923) 
on the West Cambridgeshire Fruit Growing 
Area and by Nicholson and Hanley (1936) 
on the Soils of Cambridgeshire are still 
valuable for reference. 

In the past few years the work of the Soil 
Survey of England and Wales has become 
more widely available through the steady 
and growing stream of soil maps and 
descriptive memoirs. The areas covered 
may seem at first to have been chosen 
haphazardly, but the fact that they were 
key areas in which there are found a wide 
range of typical soils is beginning to be 
seen. This is particularly so in this instance 
as the 3rd Edition 1 in. sheet centred on 
Cambridge covers soils derived from chalk, 
chalky boulder clay, sands and gravels and 
notably fen peats. Surveys to be extended 
to each point of the compass from this area 
will embrace most of the soils of agricul- 
tural importance in East Anglia except some 
in Norfolk and towards the Wash. The fact 
that some of the soils round Cambridge are 
of soil series already recognized and des- 
cribed in Somerset, Berkshire and Wiltshire 
has enabled advisers to apply to one district 
information and experience in soil use 
acquired in another. 

The memoir describes the geology, 
climate, vegetation and land-use history of 
the area, and after a chapter on the pro- 





cesses of soil formation and how these 
affect the classification and mapping of 
soils as contrasted with geological materials, 
sets out detailed descriptions of the upland 
soils and soils of the Fenland basin. 

The inclusion of a chapter in which the 
use of the various soil series in agriculture 
and forestry is discussed continues a 
practice begun in the more recent memoirs. 
Photographs illustrate usefully the types of 
landscape often associated with particular 
soil series and a welcome innovation: is a 
coloured plate of some of the more imloor- 
tant profiles. Short discussions on clay 
mineralogy and periglacial polygonal and 
striped patterns in some of the soils are of 
interest. 

The map, in the pocket at the back, and 
the memoir itself, will be welcomed by 
many who are interested in the countryside 
around Cambridge as farmers, students, 
advisers or geologists. 

Copies may be obtained from the 
Librarian, Rothamsted Experimental 
Station, Harpenden, Hertfordshire. Price 
32s. (with one map). 

J.B.E.P. 


Nutrient Minerals in Grassland Herbage. 
D. C. WHITEHEAD. Commonwealth 
Agricultural Bureaux, 1966. 15s. 


Investigations of the mineral status of 


grassland herbage play an _ important 
role in experimental and advisory work, 
but the exact interpretation of what is 
a ‘normal’ or ‘satisfactory’ level of a par- 
ticular element is often a difficult problem. 
The author has assembled a useful selection 
of the findings reported in 226 publications, 
all but 30 of which relate to work pub- 
lished since 1956. Although nitrogen and 
nitrate-N are not usually regarded as 
nutrient minerals, their inclusion in the 
present review is clearly a justifiable 
asset. The other elements dealt with are 
P, K, Ca, Mg, S, SO, -S, Na, Cl, Fe, 
Mn, Zn, Cu, Co, I, Se, B and Mo. In 
the second part of the review factors 
influencing mineral content of herbage 
are discussed, such as species and variety, 
maturity, season and temperature, moisture 
supply, fertilizer application, sward manage- 
ment and soil type, and two useful appen- 
dices have been added as well as the 
bibliography already referred to. 

Perhaps the most disturbing feature of 
the review is the very wide range of values 
reported for each nutrient; as examples, 
P 0-03 to 0:68 per cent, Na 0-002 to 2-12 
per cent, and Zn 1 to 112 p.p.m. of the 
dry matter. The author makes no attempt 


to promulgate normal or average values, 
but in Appendix 1, where nutrient removals 
from cut herbage are given, he cites 
values for ‘rather low’ and ‘rather high’ 
mineral contents of herbage. One might 
conveniently accept values lying outside 
the ranges covered by these two sets of 
figures as reasonably indicative of defi- 
ciency or excessive levels of the minerals 
concerned. 

This is an invaluable reference work 
that should serve as an authoritative 
publication for several years to come, and 
it is one that everyone concerned with 
interpretation of data on the mineral 
status of grassland herbage should always 
have ready to hand. 

AE. 


Mushroom Growing Today. (5th Edition). 
F. C. ATKINS. Faber and Faber, 1966. 
30s. 


The mushroom industry has changed and 
expanded considerably since the first edition 
of this book was published in 1950 and this 
edition is the fourth extensive revision. The 
book is intended to deal comprehensively 
with every aspect of mushroom growing 
whether in a private garden or on a specia- 
list farm. On the whole it does this most 
successfully. 

This volume starts, as did previous 
editions, with three short and simple 
introductory chapters describing the life 
cycle of the mushroom, the history of 
mushroom growing and the current posi- 
tion in the industry. 

The largest section of the book deals in 
detail with the technique of growing, from 
the siting and building of a farm through 
all the cultural stages to picking and 
marketing the crop. Composting is a vital 
part of the process of mushroom growing 
and three chapters are given to explaining 
this most difficult topic. Surprisingly, there 
is only brief mention of the recent and 
important development of the specialist 
preparation of compost in bulk and delivery 
to the farm to be peak-heated. 

Throughout the book the author draws 
on his considerable experience as a grower, 
spawn-maker and technical consultant, and 
he refers freely to the results of research 
work from many countries. It is perhaps a 
sign of his international outlook that he 
gives about as much space to the use of soil 
as a casing medium as he does to peat 
mixtures. Soil has been almost completely 
superseded by peat mixtures for casing 
mushroom beds in Britain, but is still 
widely used in some other countries. 
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The mushroom is subject to many pests, 
diseases and competitive fungi, and a con- 
siderable section is devoted to describing 
them and the measures needed for their 
control. This section is up to date and 
includes a description of the potentially very 
damaging mushroom viruses. 

In an all too brief section the author 
discusses, under the heading ‘other aspects’, 
such interesting topics as the causes of 
abnormally shaped mushrooms, patterns of 
production as influenced by the weather, 
the economics of growing, and the food 
value of the mushroom. 

The final section deals with mushroom 
growing as a sideline in glasshouses, on the 
market garden, in the stables or cellar, and 
even in the garden lawn. 

There is a long list of other publications 
on mushroom growing and a useful index. 
The book is interestingly written and well 
illustrated with photographs and diagrams. 
There is something for the professional, the 
amateur and the student. Having recom- 
mended previous editions on many occa- 
sions I have no doubts about recommending 
this one. 

P.B.F. 


Wool Marketing. K. G. PontTING. Per- 
gamon Press, 1966. 15s. 


The publishers describe this book as 
being for students of textiles and of 
agriculture. It provides some interesting 
information on the methods of wool 
marketing, but omits all mention of those 
aspects of particular interest to the agri- 
culturist, namely, facts and figures on the 
world wool trade and the place of the 
United Kingdom within this, and explana- 
tion of the wool classification system, with 
its ‘spinning counts’, ‘quality numbers’ 
and descriptive terms for fleeces such as 
*‘Massam roller hog light arable’, which 
defy identification. 

Naturally enough in a book on wool 
marketing, little reference is made to 
wool production but the few which are 
mentioned indicate that the author’s 
knowledge of sheep is less than his know- 
ledge of wool. For example, a range of 
stocking rates from four acres per sheep 
to four sheep per acre is considered an 
exaggeration, whereas double this range 
occurs in Britain alone. Or again, the 
Suggestion that plant breeders should 
attempt to produce fodder plants free 
from vegetable contaminants indicates 
little appreciation of the environmental 
conditions under which many sheep must 
be kept. 
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Major criticism of the book, however, 
centres on its length in relation to its 
content; it is really an essay stating the 
case for continuation of the wool auction 
with, perhaps, the inclusion of a floor 
price and, as such, could have been con- 
tained in a lot less number of pages. 

There is much repetition with the same 
statements occurring two and even three 
times in different parts of the book. It 
does contain some interesting information 
but this is limited for agricultural students. 


G.A.L. 


A Bibliography of Farm Buildings Research. 
Part VI: Buildings for the Processing 
and Storage of Fodder. 2nd Supplement 
1962-64. Agricultural Research Council, 
1966. 7s. 


British farmers move mountains of 
fodder in the course of a year. Much of 
it is handled more than once. It is, there- 
fore, encouraging to learn from this 
bibliography that research workers through- 
out the world are seeking a solution to 
this problem. At the same time it makes 
clear that there is much more to be done. 

Researchers in the U.S.A. seem the 
more advanced. There is a report of a 
system that automatically removed con- 
centrates and silage from storage, mixed 
them and delivered them to troughs. 
Results are described as promising. There 
are other references to similar work on 
bulky foods that appear to hold promise. 

One reference reports that for a 50-cow 
herd a mechanical feeding system could 
require up to 22 man-minutes per day less 
than an efficient hand-feeding system. 
In money terms in this country that is 
not very much saving. This fact points to 
the principle that mechanization is only 
really attractive where the machine per- 
forms the task at the same or less cost 
than manual labour. The only other 
justifiable occasion for mechanization is 
where the task is inescapable and the labour 
is not obtainable. 

The same reference reports an automatic 
feeding system for 9 heifers required 
0-7 man-hours per 30-day period, whereas 
hand-feeding required 9-4 man-hours per 
30-day period. This is immensely impor- 
tant for it must represent a saving of 
around 50 shillings a month in labour 
cost. Savings on this scale go a fair way 
to making mechanization attractive both 
economically and because it offers scope 
for wintering cattle indoors without the 
ever-present worry of persuading labour to 
attend them at weekends. 

C.R. 





Farmyard Machinery. BRIAN J. BELL. 


Cassell, 1966. 5s. 


This is the third book in a set of four 
which will cover the whole range of farm 
implements, field and barn machinery, 
tractors and the workshop. 

It is a concise paper-covered book 
covering a wide range of subjects on 
62 pages. The machines found in farmyards 
and buildings are grouped under five 
main headings: Power in the farmyard 
including internal combustion engines, 
electricity and the transmission of power; 
machines for crop drying and storage; 
grain handling and cleaning equipment; 
food processing machinery; and machines 
for milk production. Each section has a 
short but clear description of the basic 
machines or appliances and _ sufficient 
technical data to give a good introduction 
to each subject. 

Section 2 covers such items as sealed 
silos for haylage and the chilling of grain 
for storage. Mention is also made of 
moisture meters for grain testing with 
descriptions of the various types. In the 
food processing section the three main 
types of mill are covered and also equip- 
ment for damping stored grain to raise 
its moisture level to 17 per cent for dust- 
free ideal rolling. 

This is a very good book prepared 
by a practising lecturer in farm machinery 
which can be highly recommended to all 
lecturers preparing students for the City 


and Guilds examinations in this subject. 
As well as giving useful knowledge and 
diagrams at the end of each section there 
are lists of ‘projects’ for students to carry 
out as practical work, and also a number of 
questions which can usefully be used for 
internal examinations or local tests. 

A copy should be in the possession of 
everybody engaged in the instruction of 
students in farm machinery. 

F.L.G. 


Farmer and Stockbreeder Year Book and 
Desk Diary, 1967. Farmer and Stock- 
breeder Publications Ltd., Dorset House, 
Stamford Street, London, S.E.1. 25s. 
(by post 27s. 9d.). 


This superbly produced Year Book and 
Desk Diary is a ‘must’ for all modern 
go-ahead farmers. It is 114” 83” in 
size, contains 304 pages and gives ample 
room to record and plan everything of 
importance which goes to make up the 
farmer’s year. 

There is a very large, fully indexed, and 
comprehensive reference section which 
covers all essential information and, 
indeed, much more besides. The sixteen 
pages of photographs showing the 1966 
champion cattle, sheep and pigs are 
excellent. 

Every farmer should find this book to be 
of practical help in his day-to-day work. 


Books Received 


Grassland Improvement in Tropical Terri- 
tories. R. J. McIlroy. University of 
Queensland Press, St. Lucia, Queensland, 
1966. 6 cents. 

Dairy farming Annual 1966. Massey Univer- 
sity, Palmerston North, New Zealand. 
12s. 6d. 

Report of the Breeding and Production 
Organisation. No. 16. 1965-66. Milk 
Marketing Board, Thames Ditton, 
Surrey. 10s. 6d. 

Documentation in Agriculture and Food, 
No. 81. Co-operative Research on 
input/output relationships in poultry 
production. Organisation for Economic 
Co-operation and Development, 1966. 
12s. 6d. 

Journal of the Royal Agricultural Society of 
England. Vol. 127. John Murray, 1966. 
20s. (by post 21s. 2d.) 

Pesticides. Value versus Hazard. A new 
Chemistry Supplement to the February 
1967 issue of Chemical Processing. 
Copies from B.N. Dept., N.T.P. Sales 
and Distribution Ltd., 40 Bowling Green 
Lane, London, E.C.1. Price 5s. 


Potato Marketing Groups. P. J. Baron. 
University of Newcastle upon Tyne, 
Department of Agricultural Marketing, 
Report No. 6, 1967. 15s. 

Slatted Floors for Beef Breeding Herds. 
Experimental Farm Buildings Report 
No. 7. H. R. Livingston. National 
Institute of Agricultural Engineering, 
1966. 4s. 6d. 

The Determinants of Grassland Productivity. 
An Analysis of Dairy Farms in Cheshire. 
Keith Cowling. Bulletin No. 111, Depart- 
ment of Agricultural Economics, Univer- 
sity of Manchester, 1966. 2s. 6d. 

Milk Profits and Herd Size. A Survey of 60 
North-West Herds in 1965-66. Rosemary 
F. Walker. Bulletin No. 115/M22, 
Department of Agricultural Economics, 
University of Manchester. 4s. 

Production of Fruit and Vegetables in 
OECD Member Countries. Present situa- 
tion and 1970 prospects United States, 
Canada. Organisation for Economic 
Co-operation and Development, Paris 
1966. 12s. 6d. 
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Agricultural Chemicals 


Approval Scheme 


Since the publication of the 1967 List, the following products have been approved: 


INSECTICIDES 


ETHOATE METHYL 
(systemic organophosphorus compound) 
For control of aphids on apples, strawberries, 
potatoes, sugar beet and Brussels sprouts; woolly 
aphid on apples; red spider mite on apples and 
strawberries. 
Liquid Formulations 


Fitios B-77—Berk 


FUNGICIDES 


FENTIN ACETATE with MANEB 
Wettable Powders 
Brestan 60—Boocts 


MANGANESE. ZINC and IRON DITHIOCAR- 
BAMATE COMPLEX 
For control of potato blight and tulip fire. 
Wettable Powders 


Trimanzone—Bos 


HERBICIDES 


DINOSEB (DNBP) 
Formulations in oil 
Denbol—Campbell 
Mirvale DNBP in Oil—Mirvale 


PICLORAM with DICHLORPROP 
A translocated weed-killer for post-emergence use 
in cereals, for control of many broad-leaved weeds 
especially black bindweed, redshank, knotgrass, 
spurrey, mayweeds, chickweed and cleavers. 
N.B.—Owing to risk of damage from picloram 
residues, straw from treated crops should not be used 
as such or as compost or manure on crops grown 
under glass. 
Potassium Salt Formulations 


Tordon 350—Plant Protection 


PROPHAM with FENURON and CHLOR- 
PROPHAM 
A residual pre-emergence herbicide for the control 
of annual grasses and broad-leaved weeds in sugar 
beet, fodder beet, red beet and mangels. 
Liquid Formulations 


Herbon Gold—Herbon Ltd., Landford, Salisbury, 
Wiltshire. 
(Salisbury 27801) 
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Mr. E. L. Williams, 
Nil Green, Baschurch, Shrewsbury. 


30 sows; 10°3 reared ; 363 Ib. at six weeks. 


SILCOCKS 
PIG FOODS 


R. Silcock & Sons Ltd., Stanley Hall, Liverpool 3. 


Please mention AGRICULTURE when corresponding with Advertisers 
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Oxford 
Tropical 
Handbooks 


Extension in 


Rural Communities 


A Manual for Agricultural and 
Home Extension Workers 
A. H. SAVILE 


The author describes the most efficacious 
procedures and techniques by which improved 
methods of agriculture and domestic economy 
are made known to rural communities. 12 plates, 
2 text figures 22s 6d net 


Plant Life in 
West Africa 


GEORGE W. LAWSON 


The author has not attempted to give detailed 
accounts of the individual plants, and the book 
will therefore appeal to general readers who 
are interested in the West African environment, 
as well as to students of botany in the upper 
forms of secondary schools and in universities. 
6 line diagrams, 29 plates 22s 6d net 


Farming 


as a Business 
M. UPTON and Q. B. O. ANTHONIO 


This book outlines the managerial principles 
which farmers in tropical countries should follow, 
and explains how land, labour and capital 

ought to be used, how soils, crops and livestock 
should be managed to obtain maximum profits, 
and how to keep records and accounts. 54 fext 
figures, end-paper maps 21\s net 


OXFORD 
UNIVERSITY 
PRESS 
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MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 


Plant Pathology 


A quarterly publication presenting original 
contributions on plant diseases, plant pests, 
rodent and bird damage, nutritional and 
physiological disorders of interest to the 
mycologist, entomologist, helminthologist, 
soil or nutrition chemist, plant physiologist 
and meteorologist 


Single copies 7s. 6d. (by post 7s. 11d.) 


Yearly subscription 31s. 8d. (including 
postage) 


Published by 
HER MAJESTY’S 
STATIONERY OFFICE 


and obtainable from the Government Bookshops 
in London (post orders to P.O. Box 569, S.E.1). 
Edinburgh, Cardiff, Belfast, Manchester, 
Birmingham, and Bristol or through any 
bookseller 








EVENSTORM IRRIGATION— 
* Rotary sprinklers * Rain guns 
* Organic irrigation (effluent disposal) 
* Portable aluminium mains 
* Glasshouse and outdoor spray lines 


EVENTHERM SPACE HEATERS— 
Portable, oil-fired, up to 200,000 B.T.Us. 
Thermostatically controllable for frost 
protection in potato stores, etc. 


Details from EVENPRODUCTS LTD., 
Evesham, Worcs. Tel. Evesham 6633/4. 











HARPER ADAMS AGRICULTURAL COLLEGE, 
NEWPORT, SHROPSHIRE 


POST DIPLOMA COURSE IN 
PIG TECHNOLOGY 


Vacancies exist for the above course for the session 
commencing September 1967. Normal qualifications 
for entry are a Degree or Diploma in Agriculture, 
plus at least three months experience on an approved 
pig farm. The course extends over one academic 
year. Successful candidates will be awarded a 
recognised Diploma in Pig Technology. For further 
details, apply to the Bursar. 
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OFFICIAL APPOINTMENT 





UNIVERSITY OF NEW ENGLAND 
Armidale, New South Wales 


LECTURER/SENIOR LECTURER IN 
PARASITOLOGY 


Applications are invited for the above-mentioned position. The appointee will be respon- 
sible for the 27 lecture course in Agricultural parasitology, with particular reference to 
livestock, given in the Faculty of Rural Science and for undergraduate and postgraduate 
students specialising in this field. 


Commencing salary will be determined according to qualifications and experience 
within one of the ranges: Lecturer $A4,800 x 220 to $A6,340, Senior Lecturer $A6,600 
< 200 to $A7,600. Conditions of appointment include provision for travel and removal 
expenses, superannuation, assistance in buying or building a home and study leave. 
Study leave travel grants are available and credit may be granted for existing study leave 
entitlement. 


Further information is available from the Association of Commonwealth Universities 
(Branch Office), Marlborough House, Pall Mall, London, S.W.1. 


Applications close in Australia and London on 24th March, 1967. 
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OFFICIAL APPOINTMENTS 





General agriculturists and agricultural specialists of many kinds are frequently required 
in the effort to match the large demand from the developing countries. The vacancies 
advertised below are a selection from the many openings which exist now. While they are 
being filled, other vacancies are arising. 


Salaries within the ranges quoted are assessed on qualifications and experience; and the 
terms of most appointments include free or subsidised accommodation, education grants, 
family passages, good leave on full pay, etc. 


Most appointments are limited to nationals of the United Kingdom or the Republic of 
Ireland who are normally resident in those countries. 


BOTSWANA 


Entomologist RC 213/19/06 


Duties: To undertake a survey of the cotton, maize and sorghum pests and make 
recommendations on their control. 

Qualifications and terms: A B.Sc. degree. Experience of African conditions is desirable. 
Salary £1,680—£2,260 a year, subject to British income tax, plus a variable tax-free 
overseas allowance currently payable at the rate of either £255 (single), £760—£770 
(married unaccompanied) or £610 (married accompanied) a year. 2 year contract. 


LIBYA 


Bee-Keeper RC 213/102/01 


Duties: To develop bee-keeping and establish bee-keeping stations along the coast from 
Tokra to Derna. 


Qualifications and terms: A degree in Horticulture with experience in Apiculture. 
Salary between £1,800 and £2,400. 2 year contract. 


TANZANIA 


Agricultural Officers (Animal Husbandry) RC 213/173/025 


Duties: To study the distribution of livestock breeds and to advise farmers on the 
improvement of animal husbandry. 


Qualifications and terms: A degree with animal husbandry as a major subject and an 
aptitude for work involving animal production and nutrition. A knowledge of the 
distribution and feeding values of different grasses and an ability to speak Swahili is 
desirable. Salary £1,329—£2,757 a year plus 25% terminal gratuity. 21—27 month 
contract. 


Agricultural Officers RC 213/173/01 


Duties: To demonstrate improved agricultural practices in conjunction with the research 
services and to control technical staff. To initiate policy and report on programmes for 
agricultural development and to estimate crop production. To administer government 
funds and stores. 


Qualifications and terms: A degree in Agriculture. A knowledge of Swahili and experience 
in tropical agriculture is desirable. Salary £1,329—£2,757 a year plus 25% terminal 
gratuity. 21—27 months contract. 
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OFFICIAL APPOINTMENTS 
TANZANIA—cont. 


Research Officers—Grade II RC 213/173/01 


Duties: To work at one of the four Livestock Breeding Stations on general farm 
management development and multiplication of improved breeds of cattle; main- 
tenance of records and statistics and minor research projects into animal reproduction, 
genetics, nutrition and physiology. 

Qualifications and terms: A degree in Agriculture with preferably some post-graduate 
experience in research work into livestock reproduction, nutrition, physiology and 
genetics. Salary £1,329—£2,757 a year plus 25% terminal gratuity. 21 to 27 months 
contract. 


Agricultural Officers (Land Utilization) RC 213/173/026 


Duties: To undertake land surveys and advise on their suitability for agricultural 
development, to recommend practical methods of soil conservation and cultivation and 
to undertake farm planning and suggest practical methods of soil fertility improvement. 


Qualifications and terms: A degree in agriculture, with soil science as a major subject, 
and a knowledge of land techniques and experience of survey equipment. A knowledge 
of civil engineering and irrigation techniques would be an advantage. Salary £1,329— 
£2,757 a year plus 25% terminal gratuity. 21—27 months contract. 


TOGO 


Agricultural Economist RC 213/176/02 


Duties: To set up and head a research and development section within the Office des 
Produits Agricoles du Togo. Duties will include examining the relative importance of 
various crops for possible export, to advise on their further development, to carry out 
feasibility studies and to recommend specific development projects. 

Qualifications and terms: A degree in agricultural economics. A knowledge of French 
would be an advantage. Salary £3,500—£4,000 a year, subject to British income tax, 
plus a variable tax-free overseas allowance currently payable at the rate of either £970 
(single) £1,540 (married unaccompanied) or £1,825 (married accompanied) a year. 
2 years contract. 


UGANDA 


Soil Conservation Engineer RC 213/183/020 


Duties: To carry out soil conservation measures on projects, to check layouts, to train 
field staff and to collect data and prepare a handbook. 

Qualifications and terms: A degree in agricultural engineering, or a degree in soil 
conservation, or a degree in civil engineering and soil conservation. Experience in soil 
conservation is desirable. Salary £1,374—-£2,757 a year plus 25 % terminal gratuity. 21 to 
27 months contract. 


Agricultural Chemist RC 213/183/08 


Duties: Research work on soil fertility problems connected with tropical rotations, 
manures and fertilizers. 

Qualifications and terms: A degree in Agricultural Chemistry or Chemistry, plus at least 
two years’ post-graduate training or experience in soil science. Salary £1,374—£2,757 a 
year plus 25% terminal gratuity. 21—27 months contract. 


If you wish to apply for any of these appointments, or you are interested generally in an 
appointment overseas, please write giving your full name, age and brief particulars of your 
professional qualifications and experience to the: 


Appointments Officer 
MINISTRY OF OVERSEAS DEVELOPMENT 
Room 301, Eland House, Stag Place, 
London, S.W.1. 
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MINISTRY OF 
AGRICULTURE, FISHERIES AND FOOD 


Publications on 


Pests and Diseases 


Diseases of Cattle (Bulletin 169) - . 5s. 6d. (6s. 1d.) 
Diseases of Pigs (Bulletin 171) : °F 5s. (5s. 6d.) 
Diseases of Sheep (Bulletin 170) ae ¥ 4s. (4s. 5d.) 


Common Names of British Insect and Other 
Pests (Tech. Bulletin 6) oa - 7s. 6d. (7s. 11d.) 


Diseases and Pests on Horticultural Planting 
Material - pis ee ee wh SE Zea 


Sugar Beet Diseases (Bulletin 142). fas 7s. 6d. (8s.) 
Soil Sterilisation (Bulletin 22) .. 4s. (4s. 5d.) 
Diseases of Bees (Bulletin 100) ; ; 4s. (4s. 5d.) 


Identification of Common Water Weeds 
(Bulletin 183) o a0. a 3s. 6d. (3s. 11d.) 


Indentification of Seedlings of Common 
Weeds (Bulletin 179) 7 = .. 5s. 6d. (6s. 1d.) 


Diseases of Bulbs (Bulletin 117) 2“ Sa 5s. (Ss. 9d.) 
Mites of Stored Food (Technical Bulletin 9) 17s. 6d. (18s. 9d.) 


Price in brackets include postage 


Published by 
HER MAJESTY’S STATIONERY OFFICE 
and obtainable from the Government Bookshops in London (post 


orders to P.O. Box 569, S.E.1), Edinburgh, Cardiff, Belfast, Manchester, 
Birmingham and Bristol, or through any bookseller 





Please mention AGRICULTURE when corresponding with Advertisers 


XiV 














cee 
Me ay 





